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(57) Abstract: A technique for 
suppressing aflect of irregularities of 
transistor characteristics in a signal 
line drive circuit. The signal line drive 
circuit includes a first current source 
circuit (431) arranged in a first latch 
(416) and a second current source circuit 
(432) arranged in a second latch (417), 
so as to correspond to each of signal 
lines. The first current source circuit has 
capacity means for converting the video 
signal current supplied from a video 
signal constant current source (109) 
into voltage according to the sampling 
pulse supplied from the shift register 
(415) and supply means for supplying 
current based on the converted voltage. 
The second current source circuit has 
capacity means for converting current 
supplied from the first latch into voltage 
and supply means for supplying current 
based on the converted voltage. Thus, 
current output is performed according 
to a video signal, not depending on the 
transistor characteristic. 
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E £T> «JEA*^«r»ffl Ufc56JtWK:*^*liI*©iaiS©-«t*0B« 
^tfeK^^T, El 16 (A) Zft^TffimzmWtZo mi 6 (A) fcSLfcH* 
5 ffi#»5 0 1, j£3E»5 0 2, My^fflTFT5 0 3, WTFT5 
0 4, ®mm=?-5 0 5, mtm=f-5 0 6, m*H5 0 7, 5 0 8£WT3. 

j£3£» 5 0 2 CDtWIbLTX-f «;f>^TF T 5 0 3 2**>T5£> if 
H 5 0 1 fcAASnw* t*x^ll^«, WTF T 5 0 4 (D>f- h«S^£A 
7J$tl?>. A^$tlfck*x«^m&«oT, IifflTFT5 0 4©y-h- 

io v-T^m^^u lESiffl tfts 04©v-^-fw >m*mnznmifi 
ftjrrs. ^©msfstt^^ 5 o 6 tc^sn> ^^^5 0 6 \t&yt?z>. 

mtt>nffim<Dn%ww&tert7y*r&£.v-$>'?^. mi 6 <a> t^b^a^ 

15 C^T, iifflTFT5 0 4 0#tt«Sf:«^< 11 Dtf x*{f-Jf£A 
#Lfc*§£K:fc, ^nt:fSi;fcMTFT5 0 4©HW-f 
Sfc*. 3S3t*^ 5 0 6 0ffM«^<. 
±SHKg**ftT5fc»K:tt» 5B3tt*T-&Rft1"5TFT©«pttfc:fe*sn-r, 

20 r^^^T{c»r^«^©^#$^M^T^^m^A^^«^$nTVi 
#&k:o^t> 016 (b), 1 7 *m*Tffimzmw?z>o mi 6 (b) k^l 

fc]B*B\ fll-*»6 0 1, »l~S&3©j£aBR6 0 2-6 0 4, m^6 0 5, T 
25 FT 6 0 6-6 0 9, ^»^6 1 0, 56^*^6 1 1 S^TTS. m0itMK6 1 
2Wu &ft-fHft (fc*J) KEfiStiS. 
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01 6\zm~f%o hi 7 (a) ~ (o \t. mmo 

m&&m$.W)lZmLT^Z>. Hi 7 (D) \t. 

«Ks«Enstt«tow<«**u, Eii7 (e> mvKZttm^vmz&frm 

5 1 0 fc*W3n*«BE* OtOTFT6 0 8 h • 7-*IHmjE 

r*\*lRt8&2®jfc3lEl*6 0 2,6 0 3 fc/W^tfAaStU TFT 6 0 6, 
6 0 7*«*>T*. fi^6 0 1 £8lEttS*aEH:flWBi[£ I data t& 

BBT-5. OTH6 0 1CH fl|-Wt«Idata3ftt«EnTVi50Tr, HI 7 (A) \Ztf 

i^il7 (D) CwW Idata= I 1+ I 2 T££ £ t&W? £T*>fcV>. 
TFT 6 0 6#*->bfcWBHC«, *£M*76 1 0l:lM«^m^ 
TFT6 0 8te#7T?&£. iot, I2=0£&D, Idata=Il<h& 
& a noHtt, $«*?6 l O011Wt:tSE*«nx, aSi*?6 1 Olc^s 

(HI 7 (E)) 0 M«@C5m&H^Vth«i:^S£ (HI 7 (E), A,&), TFT 6 
0 8^t>l/T, 12 tf±-f%o mT&hfz&VlZ. Idata= I 1+ 12 

ii «&f&fc»4>-r**», tt^««Ett«EnT*o, 6 1 ofc«$&fc«*r 

20 ©#H7^frfc>ft£. 

^»^6 1 0TH -?-©iPuS@®«&M, OS 0 TFT 6 0 8©^-H • y- 
XHSJE#jJlfS0tSJeElCfc* STWIf©Wa< . OS 0 T F T 6 0 8 35* I data 

<Dmm^mrctf)m^rzwmB\z^^-vm^0mmi)m<, ^xmno 

Wm*m7?Z> (HI 7 (E), BjGO t, *«£Iltt»jnfc<fc3. TFT 
25 6 0 8\&Z£\Z*>LT^Z<DT', I data= 1 2 (H 1 7 (B))» )£k±.<DWj 
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SEI&6 0 2* 6 0 3-©»ftrt***7U TFT6 0 6," 6 0 7W*7t&. 
m ^X, W> 3 (Dfz&m 6 0 4 £ AVI/7 £ fL T F T 6 0 9 >T3 . £ 
1 OKteU &«£#£&A,£ VGS ^^nTV^fe*, TFT 6 0 8 

\tt>bx&o, mi%^6 o 5^e> i data \zm^nm^n^ z,n\z£9%yt 

5 SB 1 6 1 l3&«56)t-r*. £©££> TFT 6 0 8#fi^B#K:*Vvtl&fFrSJ; , 5 
fcLT^W*, TFT 6 0 8 ©7—7. • H l"f >F H imH^bUfc«i:bTfe, 36ft 

£©<fc5fc*«A;*Jj&5££KJu TFT 6 0 9©HW >««E^««JSlsI»6 1 2 
TSSStlfcm^M I data fcWC«*«fcfc* «fc3 fc«B6U £© HW >m*fi 

C<ht, li^^«^-r^)TFT©#ttA^^^©^»$iJbT, 0rS©*«E£$g 

15 *t&K»|pI& (HI 6Ttt«ttraB6 12i» '>U □> h 7>i?7>? 

TMt^t. *©#ttK:/l77*#££5fc«K KflHf *«E A 5 7 U 

*TFT©4*ttA7y*©^#*«HWTS/^S*«»*. L^t®16 (B) 

©J&jfcfc-tOttflsfcWTB 1 8 £fl!V>TfBU*fcR9!"ra. 
25 018 (A) (B) \Z&tfZ>nMWM'&§ 1 2tt, 016 (B) TTKbfcttM 
ESS 6 1 2C«StS. *«£W@K6 1 2 »; £mSEK5 5 5~5 5 8 £WT 5. 
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fe^ffim 5 5-5 5 8te, ^5 5 1-5 5 4 ^bTA*$*l5^C«k OfrJ 
»Sn«. £SifH5 5 5-5 5 8^6il^n^W^t$^l^oT^ 
9, -eoJtttl : 2 : 4 : 8 tfe5«k 5 3*1X^5. 

eii 8 (b) «m»@s&6 1 2 0@K*tafc£^bfcBT?&D, w^mtsun 

5 5 5 5-5 5 8ttr-7>5?**K:ffl£1"5. h 5 >i?X? 5 5 5 - 5 5 8 <D*>M, 
Wis L (y-hS) /W «r*-Mg) te©Jt (1:2:4:8) KjEBUTl : 2 : 
4 : 8 <h&3o -e^-r* i««ESIeI8S 6 12lt 2 4= 1 6gM8T*«E©:*:£££*!l 

10 #U^U3>^>~777X«£tU H*«S£ra-£tR±fc-#JBj£S*l*. 

H©<k5K:» ffi*fc*V»T, «SiElBillK*rt]KLfc«#«B»iaKtt«36SnT 

fc£0££*>ox«w£«m"*#arc&*. *fc«pw»w^t»» sftsepa* 

25 GMMRtttl] 

fib 3 rn^SfSJ^ ED2001-8, fcSitfgJfcl/tf 'J U □ > TFT 7 7 X 
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^7*Vh'J^X|gib« LED x^X7°W©lel^'>5a.U-i/3>. p. 7 -1 
4 

Reiji H et al. . TAM-LCD'OU , OLED-4, p. 223-226 

5 c^fF»n 

%M 200 1-542 6^238 

±mvt£nmM®&6 1 2«> L/wfii^isw-r^iitic^^T, h^vT^o 

10 *>mS!i£l : 2 : 4 : 8 K£3 £5£18:3tLW5o W^h7>^^5 5 5 
~5 5 8&> fUlS^fflt^lSOffilUck-P 141^5^ hft, y-NMR 

#£UTb£5. ^tOtctb. h7>¥*?5 5 5~5 5 8 <E>3->msfc£t§:fHID l£ 
IE5SIC1 : 2 : 4 : 8 Kt-£££teBl£Ta&£. O^0^JfrJ:oT, H^^Sf 
15 5tiil:A*77W4DTl$o. 

b7>i?7,?5 5 5-5 5 8 0:*>ft«l§:fHID lCiE5l^ 1 : 2 : 4 : 8 fcT 

2o *mw\$±tz<Dr$m&&&&Tte2ntzh(DT?$>v), TFT©»7'y^ 
w&wmlt, mm(Dm^mffizmm\zm&?%z\ttfT?z%im&mwj®&*Wi 

zr^z zl t \z& *k mmRzmn®&<Dmjj&m-tz>T f T^ttt/^^+o 

25 
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10 £V> 0 

(i+2) ^JB©3*©M-^«K:^S^iaoM^»K'ftlHlBj&«*SnTVv 

15 5. 

[gmc&^T. fmmmW}m&4 o 3i:n <&#i) {immures 4 2 

20 SleIK4 2 0K:««FSnfcOT^ 7,-T^^l 0 l?r^bTt±l*«o O^OStift 

ft^yfi o lfcL m«iHis§4 2 o t{t^ii:ii$nfc®^t©F B i^> s 

25 »;fl0 1©t>Xttt7H 7^^WlCit)iHflSn5. 

m«iHi^4 2 od*i/Tif«i©*tji*s»7«t5Sw 
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5 4 2 lRW2««EiRiaK4 2 2 fCA* SnsttfPfll^liSVJfclJlJioT^Sfc 
#>> IBlt2SfiiK4 2 1K^2«SISIbIK|4 2 2tt, -#«l££i)f1^fTV\ 

So 

15 Miss?! i i ? y^zmmzn. mmm inmmmmtm 2yy^ 
\zmwzn, 

\zm-ox. mm^^m^m^m^m^^m^nrcm^mmz^m-r^m^ 
wl±. Mtmmntznm\zmctcmmmtiT%m^®&GL. 

&&(Dm^m<D&*\zmfcLrz%i%.ztm2nffi.m.®&. mmzisy 
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5 ne^sswu 

io 2»fcKj£sn*2:i:*fta£-fs. 

ilS2x n®©tt§StMIsIg§©e)^, nffl®*iiK«B&)&*B 1XZ#S 2 7 y^ 1 © 

15 #*fcKB£tu 

111 9y W6«»*n*m**lPllCbfc««*«JBElC**«#W«t, MB 
25 !9EnfflOlfx^#ffl^m^ilS^e.^l&$n5mSiE€tt, 2°: 2 1 : • • • : 
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*569§tt, &§k<DmmSi<D&*\ZttfcVl£ (n+m) ©om^IelSS, MCy 

Mia (n+m) mcDmwtWM&o?-*. nm<DntitMmtttm 1 5 y?\zmwz 
1 7 * 5=- tela© $ ft n @ <d& * & s n* m * l & 

MEn{i©b*^ffl^fflSm^»e>^^ft^ll^ffl«, 2° : 2 1 : • • • : 

MafflBvu y*<mw*&.v% z\tu<, rRfe<Dm®nm*mfrtz z. tw-z 

wztittmaEm&'vtt* KMzmttzmmz&Qmm-znztctb, mmzntzm 
25 \zmm-r%>z\timm~?&z>. 
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io H3«> mw&mm®&<Dm u Mv k 2h*^ m. 
ja6tt, mM0gs©iEissEi. 

inn ^^m^gio 

m 1 2 «, fg^g<z>^£^Tia. 

20 HI 3 te, ^Tfega©® ^©IiIiJ§EI„ 
m 1 5 fct ^B^O^gmSr^TSo 

25 018 fck m^iH[§]ij&00. 



I 
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02 1&, «m@tt(Z>!bft;&ltt9i-f$H. 

02 3tt, mmmmm&om o m. 

5 02 4«, A-tWEIbiaKCDH (3Ify h). 
0 2 5 tt, tf-r^fll-^ffl^aiSOlHlKH. 
0 2 6 tt, tfx#flWJBJ£«flMK©ia»B. 
02 7te> tf^(B#ffl3t«ilSaRO|gK0. 

02 8te, ttffigilBl&OlQlftBI. 
10 0 2 9 «»IhIS§£>II18§Bo 

03Ote> ttftS(lBl%<Z)|El%BI. 

H3i». «aoRigiK<z>iam. 

03 3te, ««SilBllft®|BlKB. 
15 0 3 4tt, {f^|g»jlHlgSO0„ 

03 5te, OT«»|5|g§00o 
0 3 6 fr9!MBil@&<Z)BI. 
H3 7tt, 4i5tiUB»ia&<Z>|g|. 

20 03 9\t, Mw&mwjm&om. 

04 1«, tfx^ff-tffl^m»©|Elg§0 e 
04 2«, tf^fll#ffl€««ESOiaKH. 
0 4 3 fct tfT*«#ffl«««0iateH. 

25 04 4«, t'x«#ffl^mM(DlHlgS0 o 
04 5«, «»»0»OW7!>hB. 
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■fr > Zf U > ^/t;i/7. X « 7 7 9Vt;i/7s ^^To otOll K & 3 S£5fcft^ £ te> 

^®K£wr*. ■tUTiBiO7 79 t iEiKRrxig2 07 75 1 iHiKtt, -€-n^n*«i 
asii»*wrs. o^o^i®7 75 i iEiss^'r^mMisi^0^Ta^tt, 

h*^« (Video data ISO (m^*«E) SttO&A/C, i^lO 

20 7 7^lHlK5&*Wr5««iEiaKTSl:^»f^*fT7. -eUT^y^/^Xfc^UT 
« 1 ®7 7 9 1 laIKTi2ft$nT^5M^*«S^2 07 yy^EjKfcffirtT*. £tf> 

*uiDa^Tf, ^2©7 7^0^^T5«^iEii?STig^«)f^*tT7. 

m2©7 7^0«MlfiIgStt, W*^OT««E£ttJ*TS»fk ■o£K>\tlW}ft& 
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tfx^ii (video data i?) 6>«£tt3ffi^mi5?tHu Ltt 
10 WT^feCDT^-So ^bTtfjlBv-^ hUVXPiZZUyZmn (S-CLK), 7^- 

(s-sp) jmvuyZRi&m^ (s-cLKb) ^A^j^nt, ^nibvmn 

M6 (A) iC&Vvr, ;W>;/5P1 0 4, 1 0 5 a, 116t, h7>yX^10 

15 grrs^*^ i o 3 £&ttz>\BimmviLW>\B}&4 2 0 jcffl^-rso 

ll»lfilg§4 2 OTH Sfa^bTA*$n§||^(I c l;oTX-1 , ->?l 0 4, 

x-r^^i o 5 a&jr>tuz>. ^KD^y^mm^-r^>m.^mmt, mmu 

ib) ^e.s^b^LT«^^$n, ^a^i o 3\znmmm-$nz B t 

l<£s£t, ^s^i o 3\znwumznz>o 

msg^s, ^b^Lxmmm^n, giifi o 3\znmm&i*nz>. 
"thx.mi <Dy y?-®m^-?z>mrMM®®fr zffitzrizmffi (mnmwi i data) 
25 /5^7>v7 > ^i o 2oYvi>m,WLtmh<uz>$.x. ®mmi-io3\zm$!tf 
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ShfaS^UTAASnsfil^.tD, A'fyf 10 4, M^IO 
5 a%*7\ZtZ>, «T3<i:> gfi^l 0 3 Cffi£®Sffi;W8$ftTV>*fc 
b7>v7^1 0 2H {i^m^Idata«i;^t$©«^?:05i-rig^?:fc 
O^K&S. tLTmz^y^l 0 1, T.-iy^ll GtfmmytWUZteZt. 

r&mmmmizmm^nzo z\<Dt%. vyy-s^*? 1 o 2®y- Mi^te, 

^Sfitf 1 0 3tCckD0T^©y-h«JEE{C|tJ#$nTV^fcise), h7>v**l 0 
2 <£> H K I data CIS Ufc H W 

Stem 2 Oy y^mm^%nWLWM&-?^ S^fc £#LTfe#iSfc&ttS 
10 nfcH&lcmW8E£n£. h7>W10 2oy-MBl g« 

if 10 3\Z&Qffife(D5 t --h'mj£\zmft-£tlT^Z>fct£>, h^>^7,^l 0 2O 

Fv^>mmz\*%io7v^mm^\&t>i*ntcmffi. m ^mm i data) \zfoc 
tc^v^y%mmn^>o ^otctb. mwsmmM^mm'^vyyv^o^ 

15 fc^X-T y 9- 1 0 4Rtf7^ 7^10 5 a<Df£MJ&&0 6 (A) \Z7*?mi$.\Z 

i o 2<Dtf-hmm<Dm\z&mv. miz^y^i o 5 a^-^^T.-r^^i 

^UTM^fl 0 4Rtf;Wy5Pl 0 5 ate, a^A^nsjl^fciO 

20 ns. 

sSc^te, y5f 1 0 2BSfbi h^>v7,* 1 0 4 <D^r*- hS@(7)^^@BB 
U X< y^l 0 5 a«Sf btM^^l 1 6©Pi3fc:EfiLT'bJ:V>. 
02 8 (A) *&mt%£. «3Hftf^i*fcttBa2 8 (Al) ©J;5K:S?lKSn, A 
*»^RffcttE2 8 (A2) 0«k"5fc:«ttSn5«k'5fc, ER^^f y^£@BBT 
25 S£«kv>. BB$GD#gc^>*-Y y?<Dm&RXt*<D&WZW\zmM2tif3ii<\ 

&£06 (A) t^Tm^IsIK4 2 OTIt fI-5t£iS:£-r£« (l»£»lft9 
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06 (B) K&^T, ?W \ 2 4, X^y^l 2 5 t. h?>zSX? 1 2 2 
(n3^*;Hi!) t. ih7>y7^1 2 2©^r-h • V-XP^mjEVGS 
5 -T^^*» 1 2 3 th7>v7^12 6 (n^ + ^M) ££3Tf 3018^ 
«sfiiUEjg&4 2 0 (Cffi^T^o 

tt«lsl!?&4 2 0T11 jS^a^bTA^^tl^jf-^^^oTX-f yrPl 2 4, 

Idata^h^>> ? 7;^ 1 2 2©FW>iStfKft5ST, 1 2 3\Z 

MW&nznZo ^M>yfl2 4^><!:^t, h^>v7>^12 6©y 
15 -h • V-^W«JEEVGS**0 Vi^§0t« h7>>?X^ 1 2 6«t7f:^. 

^^bTm^i I data) AiftftSn, £gS5T 1 2 3 \zmmmft-znz>o 

^LT, miCD^y^EIg&J&^SESnsmaE «§^«t I data) h^>^7;^ 
12 20HK>iI^K^ST, ^SSR^l 2 3 fc«ffij&*fcj#£ns. fc 
20 ^X-fy^l 2 4#:*>lCfcS£:, h^>^X^ 1 2 6 0^-h • V— *Ra«JEEV 
GStf*0 Vt&SOT* h^>v7;^ 1 2 6ttt7fc&5. 

©h7>7^1 2 2(1 «^««EIdataiCJSi;fc*tS0m^*»"riB***>'P 
25 ilfcfcfcS. ^LTmz^y^l 0 SS^c £:frLTffS2 

©^y^igKT&tfirr^^wffliaKfcTO^aEsn*. doit, h7>7^i2 
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2©y- h*EE», 123 K^offi^oy- h*Efc*ti#£nws&*, 

h 7 >V7s9 1 2 2 O H l^-T ><H«fcttflr&*8iE I data fcfcCfc K W >mW 

vt.$\ 2 2(D?-hmmz. 1 2 3fc«fc03fj£©y-hmffiK:<ii*$n 

WSfcfc. h 5 >v7>^ 1 220FW >«fcfcfeMM* «f I data) 

10 Dfc H W >m»WlS<, 

ft*^«^1 2 4, 1 2 5^7tSt, h7>y^^l 260^-htV- 
^OTm&Tfctfc < fc-5. -?-©l§*, gft^ 1 2 3 fc«8$nfc«# h 5 >v 
X? 1 2 6©^(cfe^-gB$n, h7>y^^l 2 6a*iIbMK::*>fcfc3. Z\Z.H\ 

h7>vx^ 122,1 2 6\mm\zmwtzn. jr^swoy- haWftBSttTv* 

15 5. ^T, h7>y^^l 2 2, 1 2 6liTjW-hOh7>y7^tbTi 

tot, mfemf?mzii% : ?bft*>&&2nz>nmm$. xtim^mizi^i- c 

20 ^E«n^«t5. tot, »:«»f^**^<^7S**2:t^T#S. 

2 8 (B) £#8rrS£> IS!J£»fi2l5fcttBI2 8 (Bl) ©^SK&MSn, A7J 
IMt#!NcttH2 8 (B2) ©JcS fcftttSns.fcSlC. E»^-f y^&BUT* 

t&K. mz. 028 (B2) {c*3ut«, mmmi- 1 2 3\z^o fcnm^mn 

■fc*B6 (B) \Z?p;-rnffimM&4 2 0TH «#£l»rr*»lfls (KfcftftO 
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HI 6 (C) fcfcttT, 7.4 y?l 0 8, ?W y^l 1 0, h7>y^ 105b, 
106 (n^*;i-SD> 1 0 5 b, 1 0 6 <D>f- V • 7-XIBMl 

5 J£VGS ftfiHW**«HP 10 7 ££WT50l&jWtifcllSia»4 2 0 fcffiS?-*. 
ttfflH5leI&4 2 OTH «B^a*^UTA*$tl«flr-^teJ:oT^y^l 0 8, 
;W y^l 1 ^^-r^t^lW^^^HB&^T^m^lslKT 

sus? i o 7 ctffi^ftKfSfts. ^bxsisis i o Qfrzffiznzm^nffi i 

data^h^>i?x^ 1 0 5b©HK>*«Et§l/<ftSST?, ®§kMJ- 1 0 7 £ 
m»£&#£tl3o u0t#, h7>y^^l0 5b^h7>y^^l0 6©y 
-NWIttftasnTV^OT, h^>v7.^ 1 0 5 bWb7>^ 10 6© 
y-h«J3E^\ $«ffl0 7l:J:oTfifif$nT^5. 

^uog lojy^m&tfGirznvmEi&ftbnznzmffi ammm. 1 data) 

#*h5>-7X* 1 0 5b©KW>mS££^L<fc5£T, £S3^F 1 0 7 izmffi 
#«#SttS. £©£#, h7>^10 5b^h7>7X^10 6Oy-h 
m@te*g&l£nWS©T, h7>^7^ 1 0 5 bRtf h7>5?** 1 0 6©^- 
hni£&. ^MiStTl 0 7£«koT&8£nTU3. 

tw^tm o 8, y^i i o**7ic-r*. ^a-rst, jgi©7 
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h z> yvz*? 1 o 6 o h w >mmz\$mm (m^nm i data) \zmctc h w > 
iHi^^m^^nfem^t (ft^mss i data) *««j#$nsfc*» h7>^^i o 

5 6 tt, m^t (OTm»E I data) K&i;£*££©Sffi£»fg;fr t\Zfc%. 

tbxmzx-iy^io lifiB&umtzfczt* ffiTcZftLTm^mz&mn 
tz®m\zmmmznz>o z<ot%* h io6©y-- Mima, 
?i o 7\z&vmi£(Dtr'-bmmzmm-£tiT^z>tctt>, h^>vx* i o 6® h 

W >®«fc«*»E (M#«8E I data) (afcDfc H K >S^«n^.o *<Dt£ib. 

£©££, Yz>yV7,*?\ 0 6 0FH>|*l:, #ftm«E I data fcjfctffc K U 
-f >m«E*iE«[fc«SE-r3fca£>K:tt, H7>y7^1 0 5b^>7>vX^l 0 6© 
fttt#igET**;:£j&*&g£fc3. £Df¥b<«, h7>i?7,2 1 0 5 bRtfh 
15 7>^10 6©»iS, Lt^jl&'i'Ot^^ibS^SIiftS, £ 
£06 (C) Ttt, h^>v7.^ 1 0 5 bRi^>^>v7^ 1 0 6©W «r-h"i§) 
/L (y*-hfi) ©fit£ffit£f££LT, ^mMl 0 9fc£a>5#*&£ns®*HI 
«E I data fcJt^Ufc*«E*ja*&^K:ttt&-r* <fc-5 fcLTfcJ:^. 

0 5blC*UT, tWl 0 9\Zim2ntch7>zSZ? 
20 ©W/L£*#<B»rr*C£T?> itiffii 0 9*>e>**flE&0a&UT, 

■€-LTEI6 (D) (E) (£^TfI^ta&4 2 0 ft, 06 (C) fc*T«*ffltl3 
25 &4 2 0 fcJW 1 1 0®iiiJi!cTOoT^5,W(i ) ^©ftfe©!^^? 
Og«tt|^i;Ta55. £fc06 (D) (E) l:itiSW4 2O0ifflt 
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028 (o &&m?z>t, mi£®ftm\z}tm 2 8 (en ©j^ic&g^n, a 

5 ^»^R#{C.«EI2 8 (C2) ©^KMitSttSefc-M;:, gB^X-f y^Z&Wr 

%t&\<\ mz, @2 8 (C2) ic^-m, ®mmj-io7\z%r$.'Dtznmm 
nu^&o\zf3:oT^n\x&\<\ 

02 9 (A) £:}3V>T, X-fyflSSb, 195 c, 195 d, 195 f, h 
7>yX^ 19 5a, 1 9 5 e *G~?Z>®&tfmmWMmzmM-?Z>o 0 

io 29 (a) K^-rm»iH!s&-m, ^a^vxxij^n^mmz^f)^ yj- 

195 b, 195 c, 195 d, 1 9 5 f ifi-*>\Ztz% 0 «T&<!:, STb£?> 

lt, m^.mzmm^nrz^mm.Mi o 9^e,m»«^n, sm^i p 9*> 

^mm=f-l 9 5 e KBf3t©*«r**««F$ns. 
15 #V>T", ffiTaZftVTWZnzmmzkK), Xjy^l 9 5 b, 195c, 
1 9 5 d, f tfi*7tzt3i&. £*3f^l 9 5el;«0llrW$ 

nT^sfefe, 195 a\tmnmfci&vtt*$2<D*m*m-ti&ii 

SWT*. h ^ >^7^ 19 5a h«JBEtt» g**^ 1 9 5 e fccfc 

ks^t, «Hfc*^bT^«ic«iit3&««ift*ns. ^029 (a) \z^rmm 

mmnM*mm\z\tt%\t)mft*mn\zft?z\t\mmz\<\ &«^a& 
frVTAjjznzm^z&QMWi'tizz'f Bx>m?cfr&n 

^LT, c;iTKfr£®IB»©«ft£, Va Va ft, #fb^6«En 
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029 (B) (C) Kte»fmfctt(Bl) (Cl) 0«fc? fcttttS*!, 

5 xt>m\m\z.\* (B2) (C2) ©j:3«gE$n§j;5{c, E»^x-ry^B« 

££0 6 (A), HI 6 (C) ~ (E) tCfc^T, mSE©»Ett*;£lRl (M^^fi 
#iHE»IeI^©^|rJ) ttlWCfcoT, h7>yX^ 10 2, 1 0 

5b, h7>vX^10 6©Ht (iti) ^p^Y^StrS^tfepItgTfe 
10 3. 

\mmx$>?x. 0 6 (A) l:ith7>^^l 0 2§pft^il:lfctf 

oiag§^^To 07 (a) x\t, ®mmj-%>f-h - v-xm\zmm?z>zt 
15 ^^cE7 (b) ~ (d) \z\t. nffiomnzjjfa mma^m^mmm^ 

<Z)#ft) \mUX$>iX. 0 6 (C) ~ (E) l:^th7>^^10 5b, 

>yx^ i o 6Zv^*frm\zLtc®&mz*-ro 

03 0 (A) fctt, 02 9{'^Lfc«(343^T, h7>yX^19 5a 
^P^^^M^b^c^^^l-o ££03 0 (B) fcfcJu 06 (B) IZ^Ltzm 
20 sSKSd^T, h^>^7.^ 12 2,1 2 6^p^^^;i/^lCbfc^^To 

03 2(C*3ViT, 7^7^10 4, 116, h7>yX^ 1 0 2, lllf 1 0 

032 (a) «, 06 (a) o-uzmiLrzmmzm^tz. 032 (a) £ 

25 -MW« r>£9, t^ftfmfCte, 03 2 (B) (Dct^lC^^n, 
y-MI W A7J»J^{C«, 03 2 (C) OckSKg^Sn, 
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a £9^<5km-f3;i£^T#3. lot, i££iM££3MK3£7£-&3£ 

5 £#Tt3. 

fc*J, 03 2T&, 06 (A) (D-fflZ^VtcmmiZ-D^TmLtZo L^U 
06<Z)&/^©lHlg&-^0 7, 02 9, 03 1, 03 0l3.£<D®fe\Zb, 

ffimzfoft-fz. ^ v t***wi mmmm&fr e> mm^^m nz> m& \z 
06{c^i-[hiss0^^t> vss mm&mm) £vdd (mm&mm) tv, m.\z 

15 h^>vX:*10 2, h7>^10 5b, h7>y^i5'10 6, h7»*X^ 
12 2Wh7>y^l 2 e^p^^^Mfrtltt'J;^. ^fc07^T(Hlg& 
il:*^T, Vss£Vdd£U II:h7>yX^l 0 2, h^>v7,^l 0 5b& 

fit, is»«^«03i (ad ~ (di) ©cfc-Mcn&^sn, \t>mvm 

20 Kte03 1 (A2) ~ (D2) 0)&o\Z&m2nZ>&5\Z. S2^7.-f y ^£@Bff 

OTir«,06, 7 *m^T®m\sit%ffimm&<D ; 5*>Ms wBami (a), 
25 06 (o ~ (e) (b) ~ (d) ^m.mMM^Wimz-D^xnh < m 

*1\ 0 6 (A) &tf07 (A) ©*«iK@»©ftf^coVvriS 1 9 
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mi 9 (a) 9 (o \t. mm^m^M^m^nx^Kmn^^mz 
mVT^Zo mi 9 (d) wu M^mffiidsA3L*nffim®mzm%TLt!tt<D&m 
%zmn%n%L£ftm<DM&*7*\sT&r), mi9 (e) e, m^mas i data &m 

5®v-b • v-7>mn&£ftr$(Dffl&*7KVT^%o titmis (a) ~eii9 

1 6 1 7 «ii3!§T&«. #IUfi©7Wm, X<yfl4t, 

10 1 5 1 6 £ifiVffim®t&2 0 K:ffli!§-r5m^lEl&£.-rs. 

&£EI19 (A) Ctt5l€rfflb»tt3F^*WiT*0, 019 (B), (C) lC£V> 
T§l#ttJLi»£fSF*«Ell 9 (A) KUp-rsOTH^tt^UST*. 

wu $ i y^mmtfftirznffiMm&vvtt^mfenffiw. 1 1 ^ 

20 «Vss (h7>yX^l 507-yO lC»«Sn» i^OiStt^yf 14 (h 
7>v^l5©y-h) fcSBKSnw*. tllf 16H h7>y7^15 
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©tmj&>s»j£$ns. 

«iftiEii?&tcig^e>nfcMMiEi!?S2 o^e, -fs^^H^^WT^nisgm^^ 

10 flH*JS£*«ESii l, «»,IhI^2 0RtfH*i 7t©B8ffcD«K*fi*fc:RWr 

£?n%m®& 2 0 1 data *$m?zw& (.mzmm *m 1 9 (a) , 
(b) zm^xmrntZo hi 9 (a) k^t, x-f-^n, ^i4# 

15 21 1 1 d^fll^m»t I data **m*Sn, tfx^f ^ffl£*8tffii 1 1 ^6«efE9R@% 
2 0©^fcm«E3&«»EnTVi<. ^©t^> kTtlTOffill/i^BI^ 
«»S£ I data ^xSttlT ^£©T, 019 (A) fc^TJ: 5 IcmWlHlK 2 0 ftTte, 

ns!E©iiK« i i 1 1 2 \z#frtiTmn&o z<Dt%<Dmm&mi9 (d> ic^u 

TV»5*t, {f -tmfitl data= I 1+ I 2 ©M&T&3 £ ittW5 

20 i i *^*8S**gsnj&j?)fcRpafctt» mst? 1 6 \znm 

tt«$nTV^^fcae>> h7>^^15fit7UT^§. ckoT, I2=0£ 
&D» I data= 1 1 hfc%>o 

^lx, »*i:ii3iifi 6\zmwmm^nx, ®mm^i6<Dmnmm\zn 
ttSK^crai;** (019 (e». ^woiti^vthnasi (019 

25 (E) Ajft), 1 5#*>l/T, 1 2> 0 tfcZ, ±j&Lrz£5\Z I 

data= 11+12 I 1 tt^««t4«nTVi*. $ 
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mm? 1 6 \z $ e ic«fl(f ©#»^frt>n*. 

1 6 ©Pi«ffi[H©*&;t£tt* hy 1 5 ©y- h • y-*IW*JE 

0 h?>5?A* 1 5*« Idata©*8S*d6Tc:t**ai*5^t©1UBE (VGS) fcfc 

5 s^t, 6fcStf***©*K^tt&n*. ^-UTm#o#««7 

•r^i (eii 9 (e> Bjjso, «an2tt*nfc<fco, se>fch7>^A*i 5 

J436^lC*>l/Tli*©T» Idata=I2£&3 (01 9 (B)). 

&V>T, I data £A2rf SlME (A^IlftO £01 9 (C) 

^TtK93TS. WSSK{I#*»l I data £A2rr£££fc:tt, X< y5f 1 3 
10 LT^-Ty^l 2Rtf*-fy^l 4*^-7K:r £. 6fcttffli£Lfc»rfl5 

£0, «*«8Udatafc*l,Wt»E*«, *-fy^l 3Rtfh^>^7^1 5£tf*L 
T Vss oyJS&HzMtlT. H*^©OT««E I data ©A*#^7T5. £©£#> 

0 1 9ftK?ft0tiRHIft2 Otli, 019 (A) -019 (C) fc^T<fc"5l^ 
*«£S®K2 0 fc»l,TflHHM* I data ©fc#k*£*rT£'&5»fe (KJfcft 

fft HI 9 (A), (B) fcffiig) H*KHg^S«[ I data *A*-T*IMP (A* 
20 KjfK 019 (C) -IC^W-Sn*. *UTW£TfiA;&3nfc{g^*«EI 

data fcStJff, »%Sl^©««©WW«fft>n*. 

01 9 fc^T«8KailHi» 2 OTtt, lfi:«»if^iA*»ff*raNFK:ff"5J:tttai* 
ioT, tt«^tA*IMf*Wfcff5IMl3&J***^fctt, W**nH» 

ii^s.nt^sffgi?*oT > SK:H*«fc*»*s*$nTVis«#»©-e 

1 data zmm\z\m,T^f3L^mmMz.. mfemfcznoz. 
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££019 (A) -019 (C) \Z*Lrzmmm®&2 0(Dh7>i;z?15\t 

n^t^artfabofc*^ 49MttE£iisi%2 o©h^>v^^i ssp^**;^ 

5 (F) 019 (F) fcfc^T, 3 1«trti^iII, X-T^^S 

2~X-r^^3 4^'f^^>^M^WT^¥»#S J f (H5>5?X*), 3 5 

^TtftHf 3 6 ©-^©mS« Vdd K&MStU W©«®«X-r >^3 6 (Cg 
15 HI 1 9 (F) fcwt-*«HRIIIIS2 4 0ftfm, tt^MnS^ftrt^S^M;*. 

££03 3{C*3ViT, *«E<Bffitt*2rlRjttEI 1 9 (F) <h|SH;T, h^>>?X* 
20 3 5$nft^i!l:bT^S. ®mm?3 6tt, h^>^7.^ 3 5©y- h • V 

«ViT, 06 (C) - (E) K.IX0 7 (B) ~ (D) ©tt*BlalK©|MtsfcrH> 

25 T02o, 2 l^vvrtasj-rs. 02O (a) ~02o (o nmtfm®m 
?fflzffinT^<m&zm&mz7iki,T^z>. 02 0 (d) e, m«ffiidata& 
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0 (E) tt, «#**idata***il®KK:»#attt#K:M* ; P4 6CWlS 

asbTVi*. £fc0 2O (A) -0 2 0 (C) fc^TleI8&0K:£V>T, 4 1 litr 
5 tllffflSISI, X-fy^4 2te;Wy3 1 >«^£^T&¥#&^> 4 3, 
4 4tth7>S>** (n?^*;i/SK 4 61^1^ 4 7«Ii^T&3. *^ 
JS©JBtB"e«* X^y^4 2t, h7»*^4 3, 44t, ^*^T4 6 ttfM 

tim®&2 5\zm%-?zn%iBi&t-?z>. iz&m2o (a) ictt§i#mu»t«p# 

WT*D, 02 0 (B), (C) K*ViT5l€rWUi»t«F#ttH2 0 (A) l^2p 
K©tf7 i *fll^ffl««E«i4 1 *U »2©7yf-ilK*«Wrs« 

15 n^^H!© h^>i^7.^4 3©V-*iITOVss KftttStt, HW>*I 
^liI4 1l:ii$nt^5. n^t^i© h7>'^^44©y-7i« 
« Vss fcSSKStU H W >««ttlB*4 7 ©JH^P 4 8 fctfiKSftW*. ^bT 
&**?4 6©—#©ttffittVss (hy>-J7,^4 3Rr/44©V-7.) fcftttS • 
n, |fi^©€@«b5>> f X^4 3 Rtf h7>$>**4 4©y*— hll^^^n 

20 ti^4 6H h7>^^4 3R^h7>v^^44©y-h • V- 

25 OTffl;t«M4 1 , mmMnigs 2 5 4 7 t®M&<Dim%mm?*tt 
©0t&5©t, #LVi^©0^«#ns-r5. 
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m 2 0 <DW,&M& 2 h7>isX?4 3&tf h?>vX* 4 4©1MX 

^tm^m^z-D^x, ttnzttVTmwTZo 020 (a) -020 co \z 
&^t. v?>V7>24 zmsv7>vx$4 4<o^xi)mv,%i£\z\*. mnm, 
5 mi datazm^Trnw-rz* "tisT v^y^x* 4 3 mSY^yv^ 440^ 

XftWS.%^\Z\%, m^mSSEIdatal <h{I^tt»ii I data2 ^/B^TtftBJlTSo ft 
>VX$ 4 3 Rtf h 7 > vX * 4 4 ©IM Xtt, ^ Wtltf) h ^ ^ © 

ft^ic, hyyyx? 4 3m£h?>z;x? 4 4<dv^ xtfmvm&iz-o^Tm 

10 BJf S.-ebT^-fff-tm^ I data &nffiWM&2 0 K«jrr£»j{1s£0 2 0 (A), 
(B) *m>Tm,W?2>o 02 0 (A) fc£V>T» X-i y^4 2tf*>\Zf£%t. 
trt«fffl^M4 1 T-m^mm I data /^f#tSn, ^1M4 1 frZmffiM 

ft^€»iEIdata^nTV^0"e, 13 2 0 (A) \Z5k?& 5 IdttMESS 2 5ftT 
15 1 1 £12 £#7^*1X^*13. Z.(Dt%<Dm&*m2 0 (D) £ 

7kUTV>&7^\ ft -^m»ft I data= I 1+ I 2 ©W^T&S C t\XS? 

femwLM4 1 ^?>m»?t^n^*fcPr H ^c«, ®mm^4 6 nm#«^$nT 

V>&V>fca6, h 7 >yX^ 4 3 Rt; h 7 >^X^ 4 4 tt^7 1X^5. <koT> I 
2=0 tWO, I data= I 1 <h&<5<> 

20 *i/c, 4 6 (citw#«$nT, ^s»4 6 (Dmmmmizm 

fell/^UteC&S ®2 0 (E))„itWOifi[fMthHS:5t (02 0 
(E) A£K h7>yX^4 3^h7>y^^4 4^>lT, 12>0<h& 
3. ±^Lfc«fcp{C I data= 1 1+ I 2T-&5tf)T\ I 1 fc&mizM'PTZtf. 

25 §l$f4 6 0iW1®lfiiH h7>^4 3Mh7>^4 4(D 
y-h • V-*|Hte£fc*. ^Otctb, b?>>>X?4 3%.ZSh7>z;x?4 4 
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©y- h • V-xmmJ£tfffiW<Dmj£, o£ 9 h 5 >>?Z? 4 4# I data om^^r 

m-rztifito*zt£ww£ (vgs) ic^sst, ^a^4 6K*Jt**»© 
ii«itten§. ^itWiWTt^t (020 (e) bj&), m«E 

12 BSn&<^D, $ e II h 7 >y 4 3 Si; h 7 >v 7 ^ 4 4 
5 LTVi?,©!?, Idata=I2<h&£ (HI 2 0 (B))„ 

^x.mmzm^mm i data &;urr afttf^ia 2 0 <o £fflir>TRgrf s. 

*r^-f y^4 2 £;t7lCT£. £*jt^ 4 6 K^&bfc»fMc£^T#£&£ 
nfcVGS«$nt^5fc*, h7>y^430h7>y7^44ttt> 
VX&K). H3H4 7*i6fll^*8iEIdatafc#bVi*8(E*«SEn*. ZinfciD, Bi£ 
10 data 3*1*. COtfT, h7>$?**4 4 SttSlfi«fc*V»T 

ibfTT * ck 3 C b T£ ttfc£* h7>y^^4 4©y-X- FW >^«E^{b b 

&i04 2 (C) (D U>h=i 7 -®&<Dm&\Z\Z, X<7?4 2^7 
KL&KTfc, 3£«d6JS4 lj^6^*&$n§S8E*ffl^Til*4 7K:S«ESiift-rJl 

15 tbta&z. -D&vmm,wm&2 oizttvxm^zmfeT&mtt m^mm, m 
20 >&f&Mz\±T*mnmfenvm4 1 \z^xm^n^m^mm i datai ta^M 

7 fc«n*(t*Hi«E I data2 <h«g&3. M#©*Bi&&«. H5>5>**4 30 

h7»7^440w cy— /l (y— Kfi) ©fi©*ffi&&ictt#i"*. ' 

MttK7>y7^4 30W/Li$, h7>yX^4 4 ©W/LfS«k ?>*>**< 
25 flfc I datal *;fcSr<T*<5:&>&T?&*. £©*§£■» (S#«ilK I datal -C*8MSiafc 
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02 0 (A) ~H] 2 0 (C) \Z7KLrcnmm®&2 5®h7>^4 3&Z» 
7 >y^^ 4 4 (Jnft ^^T"$ofc^ ^mMMM^2 5<Db7>VX*4 

02 1 fcfc^T* 4 1 tt£*«H& y^4 2 tt*-r y5 1 >^«||SWr*¥ 
4 3, 44tth5>v7.* (p5P**;H!)> 4 6 ttM*^ 4 7 
M*T&*. *HJSCDMT«, 7>-f77 c 4 2t> h7>^4 3, 44t, g 

10 p5 L t^i0h7»*X^4 30V-^««ttVdd ttfeKStl, FW>iS 
«^mSiti!l4 1 fc«M*attTV>*. P7 Cj f^;H^©h^>v7>^4 4(DV-X^ 

«vdd«M$n, h h 4 7 o^f4 8 i:ii$nti^. ^LT 

®mmT 4 6 (D-jjonmz vdd (v->o cgasn, «©M«h7>vx 

^ 4 3 Si; h 7 >yX^ 4 4 0^- Mitii^nTV^. §iif4 6(l h 
15 7>y7^4 3Rl)!h7>^4 4(D^-h- 7-*Ra«EE£«&-r<5B:B£ia 

02 i\z7jk-?m.fiiWM&2 6<DW)mt, mmomtizisfatfmfczuMz. 02 
0 (a) ~02o (o tmv®ft%fio(Dx~zLz\i?\zmwzm%?z>. tz&mm 

OSStn§^|pJ*^-&-fC, h7>y^^4 3, h7>S>**4 4®ffitt£3g*.;fc 

20 nmm®&%wLWr?zm&\z\& 07 (b>, 03 3$##K:-rn««tK 
data t mv*. gzonffiwmm \zmnz> . t^M-st, jtsaaifc^TKjfcs 

tlfdl^SSfn data H55S.fc85n««S6ttfil*^DT*D> *SKai0»fcK^6 

25 019OtilMM6 (B) ©««[S(ia»T?tt» mfeWlftZft?® 

Mfc*ViTtt, «ffiS@&jfr&ii*K:fc**8Sldata SHIFTS ;i£tttti*fcv>. 
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5 &mWZ>tctf~l:b&l\ 02 9 (A), 03 0 (A) ©mMlfiIS&tt> 01 

9(DmmM&t. mffi^mmmnzm&tmfczuK^ mmr&z. 032 
(a) (DmiMmmmz, femmMfrz&mznzmwit* mmM&frzffinzm 
wi<D*zisj)mf2.%z:ttkM$* mmr&Zo me cbk 030 cb) © 

10 mm~?&z>* ^^0, 032 (a) -m* hyy^^o 

y-hfi W 3&S|Mttff«f2:X*»^«fTJI&0, 06 (B)> 03 0 (B) TfciU 

-■fi, 0 2 0, 2 1 ©«8KB08ST?tt, J6*8f£iHK:*5UTia!^Snfcfll^««EI 
15 data <h, B*fc»Ett**fl£©*KI:* fcffiaaBBKKtt&ftfc 2^0 h 7 >i?X*<D 

20 ZEtejf^mSt I data *W*fcHi2rr* Z. t^ltl/Vi. 

0 2 0, 2 1 ©mMlHlS&T^ |^»)^$rfT3MHWWf^5rA^ 

A^r^ftf^ (A^JlbtfO &®9t\zff5Z.bifito*Z>o tvtztb. 0l9©m« 
08S©«t3fc, 1 *©^HIC 2 o©'«26»0K*K»t*Mtt&V>. 
25 ±E*dc**T**56Wtt, TFT0l*ttA7!y*O»W«I«bT, Mg©m 
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(5feK0»tB2) 
TBI 5$ffl^xrai"So 

5 HJW84 0 2SWU H^4 0 2©iSl:tt, flMMWK»III8&4 0 3» SllOjfc 
SM»)IeI8§4 0 4&tf$2©£££UBIblBl&4 0 5 £#T*. 015 (A) \Z& 

viT«» (rara»iiHi&4 o 3 2&®££tturaia&4 04, 4 0 5 £wlt 

*K:Ktt-r*J:i3&«T*S. SfcflHMWaftl3K4 0 3 t, £l®££IMBttBK 
10 4 0 4Rtfff§ 2 0^M«jIhII2&4 0 5 tC«, F P C 4 0 6 £#LT0.«<k DOT" 

m©£ftraiM3&4 o 4sixb2 0^«»hi?S4 o somc^^t 

015 (B) £JBVvTI8irfSo ^10jt3»ftRKft@K4O4K^2 0^3iE«UE 
»[§]&4 0 5 \t. i/7 h VVTsZ 4 0 7, Ay 7 7 4 0 8 £WT$. 
15 mWfZt. ->7KU^4 0 7lt £Dy;7«*t (G-CLK)> 

(S-SP) Rtf^Oy^RlEflMt (G-CLKb) Cfct, Jt&lt^T'U > tf/VlZ* 

n*n*fctt, i«K:flr»R)&> i data 

20 ^J/7M^^^4 0 7i, Ay 77 4 0 8 ©WK:ttU^*>7^IalK*ElI 
25 (^JS0^SI3) 
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jum&mtftsm&KmtozGWMmm* o 3\z-D^xmmt^ 0 

£*tt*ft*iNBIMelK4 0 3©«WSH*^-T. flmftCttlUBU 0 3tt, y7 h 
5 1/^77 4 1 5, fgl©^«;/^[eli&4 1 6, fg2 ©7 y^08S4 1 7 <HrT3. 

£ '>7 h 4 15H 7 >J y 7*7 □ y 7°lel& (FF) 

m&mmm^TMf&zn, zuytmn (s-clkk x^-hwvx (s-spk 7 

□y^Etete^ (S-CLKb) *<A*$nS. Jin^©^©*^ 5 >^C^oT, 

10 ->7 h 4 1 5 £ 9 a*Snfc^>7 r U >7VnVW7«, fg 1 ©^ y 

4 1.6tA*Sn*. &l©5y^lslE&4 1 6I:H b'x^OT (7S?^;^ft 
fi^Xtt7^" n 7* t'x^M-^) tfAfcStlTisO* 1f>7U>7V^7^A^^n 

%l<D7y^®&4 1 6fc43WC» ftH^STlfx^fll *l©«8#7u7-r£ 
15 *¥»»H3ra*K:, fi!2©^y5P[H]&4 1 7fc7y^;^^A*Sn, fcl©7 
7?@SS4 1 6fc«J#SnTVifclfx^fll#tt» -5SFfcB2 05y^@8&4 1 7 £ 
fcSStt*. TSt, Jg2©5y5P|H|?&4 1 7l:«j$$nfctftlfft lfr^x 

m2<D?y?m&4 1 7^«j#$nfeb*7 ; ^{f^iii^(c#fc^$nT^'i>r^ ~> 

20 7 hl/v77 4 1 1 ^^TraW>7°'J>7V\°;i'7^ai7J$n§o ^21©» 

4 1 6^^2©^^/5 1 lHl^4 1 7*l|MI2ft5. 
^T?«l©7y^lHlK4 1 6Rtffg2©7y^[5|&4 1 7(D«i4^ffl 
25 HTlBBjrf^o H4fctt, i^JB^e. (i+2) ^JB©3*©OT«©Wja©ffll# 

mm®%4 o 3©«wss*r. 
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ismmm®&4 o 3 mzt\znm&®&4 31, 7w ^^4 3 2, m» 

0J&4 3 30^7f4 3 4^n„ y5=-4 3 2 1 BOSX^y^4 3 4«? 

KitmM$ns. ««Eiii5iK4 3 3tt, R^»f^xtXA*a 

«»IhII?S4 3 lR^«SSiSlHlK4 3 3 a$^UTA*Sn*fll^± 

ouamsn*. ^UTsm©?^®^ 1 6^?&msiBiB4 3 asr? 

w^$nfc«» (m^msi 1 data) ^fia#sn*. *i/rm«ESiiag&4 3 
10 m®&4 3 3 0r B in«7>-ry5 L 4 3 2«^e>nx*«9, met^^ 320* 
7 « 7 v \z i 0 mi $ . 

SfcS2©7y5 : @K4 1 7*«#-r*«S6iSiaK4 3 3«, H«IhI8S4 3 1 
(»l©7y5 1 BB4 1 6) ^^A$n^ltSt«$n5. *-LTfiJM§i|nI& 
4 3 3 t«^«IK:g«SnfcH*tCDrattt7N-f 3 4WSnt^D, M 

15 vJ-4 3 4©^->x«^7tt, ^y^/^i/^fciosafflsns. 

ttffiHSIs|&4 3 3 £ft*»te8«SftfcW*£©|fflK:&S7W y^4 3 4 

< 3 4«&g&V>. 
20 nffi6L®&4 3 3 <hfi^t^$n7c®^t<DF B Hc*-57-r yf4 3 4 

tmmz, uti&m®&4 3 1 tm»EjiiHi8S4 3 3 ®mz&z>Z'(y?4 3 2 # 
*»ifliss4 3 3fr*>mmzm^nffiidaitatfiiii)2n% 0 k#k.\*t*w 

25 dililll^OtfilH MffiMm&4 3 3 ft, *«E*flE-riB**»oTUfe^OT, 
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mnWJB\&4 3 3^6®*fc«^«aEIdata*«ia^Sn*.^*t)«8KaSIalte4 3 
matearrtBa (VGS) fc, £x#lt#fcSflfliSttT*5D, H^fflfcT* 

£fclfS 1 <D7y?®&4 3 1 5&*#"r5««£ffiiiaB&4 3 1 O^f a h U 

^lsIS&4 1 7j&fcrrs«9£il5lHlB&4 3 3 OSfa Idfct^ -/^/WXtfAAStl*. 

■€-UTSd6SlHl!S4 3 lRtX««EiK|5I»4 3 3Ktt, 06, 07, i29, 03 
o, H3 27St*lc:*Lfc«»«iaKoiHlK*^*e*K:fflVi5J:t*«Hi*s. #m 

15 £&04T?«, kr^fflSiai 0 9^e>, »l©5yfBKl:»tTl 
WfoBBeifcfPSffoTVi*^ £*lfcl8j£$ftfcV>. B3 4fc^"r«fc5K:» |W|Bf 

bx %>#j (esse vfc vttomm fewm& wt^m^n-oxh^\ 

20 OTfcWU H4fc*ViT, «ft£l§l&4 3 lRZmMmm&4 3 3 Kffl^S^iS 

£1\ ^107^^(51^4 1 6;&*W-fS*fliESilElB4 3 l&tffli2 07y^lHlS& 
4 1 7*«#"rs**jEigK4 3 3tt, —##1116 (A) ©«k"5fc|sl»T?*?K ftfi# 
#0 6 (C) <D£5fc%U> h$7-®&x*&z>igi£iz-D^Tmwirz> 0 
25 fc£06 (C) 0^5^^1/>h5^-lHlS§0««lHlK«, 'PU<£h2-D<D 
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^LxmW\Z. mKD7y?-®&4 1 6 ^T^«M0gS4 3 1^06 (A) 
(D&oteM&T&O. m2(Dyy^m^4 1 7 ^Wr?>«^lHlS§4 3 3 *tB 6 
(C) ©.k^^U^hS^-igKTft^^fcOViTKWrS. 
10 me (C) fiD«fc"535:*V>h5 7-lBlttT*S«a£SiIeIte4 3 3W§2^h 
5>5>**tt, -l5\m,10yy^m^4 1 6AtWr5m«£SilHlK4 3 1 fcgMfcS 

±IBtt«0«^fctt, X^y^4 3 4«iEitLfc<T i fe«fcV\, rtltt, % 
2<J)?y?-m&4 1 7*ftfi-rsS«EiE@»4 3 3#B6 (C) ©£?&£k>N5 
15 Il©7s/f@B4 1 6 3^*"r*m«ESIsIK4 3 li^Wci 

^6 (C) 0£3fc;fc^>h$7-l§|g&C!>*£, KJ£IM^*fT"5 h7> 
%l<D7y^®&4 1 6*J*-r**«£«iiag&4 3 1 *>&«jnfc«flHi> K3t»f^* 

ff-5 h7>^x^i:«^ A*^lf5h7>y7^i:ttinf, ^©m 
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>^7;^©w/Lia^ (2xwa) trn\t, ¥?*mm%%.mffimi o 9^e>«, 

( 2 X P) ©m»W$ns ClitC&S. £©J;-5&;:h7>^7^©W/L{g£jI 

So 

^©^©[eJS&II]^ ^3 5£^T. 

mi<D^y^m^4 1 6^-TSm»St^lElSg4 3 17WD6 (C) ©£5 
7S^l/>h5^-[HlgS-ea5D, ^2 ©7^^0884 1 7*mrr*««E*iaHI4 3 3 
15 d*B6 (A) ©J;5&0&T&S^KOV>Tl&BJ-f 3. £©*£fcfck 0 6 (C) 

^tttf^fflT^fflJtmSiESl 0 9fc»«StU «DfirJ4»2 ©7y5 t 0»4 1 7#W 
TS««E»EIBS4 1 7 ttttt^nTVi*. 
■^LT06 (C) ©«k5&*l^>'h5 7-lBlK0 2t?©h7>^^K:*ViT, 
20 lfx*fl|-tffl3£«8Sfil 0 9H^$tlTViS^©h^>^X^lC]t^T. Jg2© 
7y^@»4 1 7 #W?-S*«ESUeIB4 3 3fC^$nT^S^©h7>^^ 
©W (y-htS) /L (y-hg) ffi^/jN$<1-Si:, trti«t»10 9 

WAM*t4-7lS«^©-*:#$*Pi«. ^LTB2©^^5 1 |hIS§4 1 7^ 
25 ;Tf5Si§fHlglsIS&4 3 3lC^^nT^S b7>i?7.^©W/Lfil^Wa £l/T, hf 

ttm^mfemwm 1 o 9fc»«3ttTv>*h7>$?x*©w/Lffi& (2xwa) 
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ttn& kjtii^^i^io9^en (2 x p) (Dmmm&znzz 

4 3 l<DWtfeW]ftZmW-<iEm\Z?f?Zttflli%:Z>o 
5 •KD^Om'&m*. 0 3 6\Z^To 

fr^T\ mi (D^y^m^4.1 6 Wr^MlHlgS4 3 1S.IX^2 0^u/^IhJ 
S§4 1 7«T?)«MlHlgS4 3 2©M^g]6 (C) <Z)ck5&;*J l/> h$^-lsl 

MZ-\mm\z-$z.%mm<D*t2&p ttz. ^vxmz. fg2©^y^iHi&4 

10 1 7 5*8!lJilHl8§4 3 3tC£^T, 06 (C) l/> h5 ^-IeISS 

©2o©^^>^^^c^viT^®mtc^^$nfc^oh^>-vx^0w/Lfil^w 

^7.*©W/Ui£ (2XWa) «"f 5£ff§2©^«.y^[e]?§4 1 7jWT 

$H«IU8&4 3 3TI1 ««E**«2|&fcfc*. 
15 ftttlc, 06 (C)O«k5**U>K5 7-lHl»C!)2r)0h7>^^fc45^T» 
ti-r^fi^^llM 1 0 9 Cfttt£nT^S;£©W/Lffl£(2 XWb) fTSt, 

mi©^^^ius§4 1 6 wra*«EEiHi8&4 3 im €«Sffl^2^(c^5. -t 
??z>t, bTtff^fflStKiisio9!0^«, (4 x p) oiim^n^^ 

;i<z>*1-&(D|eJ8S0£, 03 7^1". 03 8 K^-fctSC 

lO^y^Ej&^TsmM^^ 
25 X-T 3 2 £gB®Lft<TfeJ:V>. W^U j|107";f 
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V?\e1&4 1 7/^T3mfttiUEl&&4 3 3**, Utt)16 (A) ©J^&IH&T 

10 H<Z)Ji"£-<7)|5Igg0£\ 03 9£^i\, 

m»!sJi&£^3©T-«ft<, 06 (A) ©<fc-5&leIS&£fflUfcD, 06 (C) 

15 g^-trOSViT&J:^., 

^oTSSnTVifeo b^b> Stoft^te, iS*®fllj£fc«fc'3T&fr£. ^uf, 

u±.*££®z>t* mmm& (*«tasisis&4 3 1» nmm®&43 3) £06 

•ebT^OjSS** ttft£lBl& (««ESIhIK4 3 1, MMmM&4 3 3) OIK 

fc*?U 0 6 (C) ©J;"5fc#U>hS7-@&fc#UTfck $*-h«Sa*#ji 
25 ^&Sh7>$?;**£^fc<'£t>2o:£bT*i3, WIB2 0©h^>v^^©#14 
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l££«©R#©t»t<^ Jlll©5y^ia»CD«»«iaK©»^tt, kr 
0 6 (A) ©«J;-5&liIK*fflVi5»-&tt, ^^©utfcgitn^m^t, 

0 6 (C) ©JjSfcrtl^hS^HslBS/BVvc, «fcDMfc*«E&fcH27bfcV>» 

2b 3 h 7 >S>* * < t h 2 bT*3 0 . I9IB 2 o © h 7 > * ©fttt# 

*0#tt#*3-3TV>nB:j:V>. oS0> 06 (C) ©£5&;*7l/>h5 5-l5j& 
t:*V>T, y-h«S##ffiT?**20©h7>5?;**M-e» «MtW5oTVm 

ttfcv>. #*©««H&iag&K:#UT* »^»^frt)n*^6T?»*. 
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mn. me (o <D^o^i^>h^y-m^z^x, ?- h«w&siT& 

%>2-?<Dh7 >yX^H 2^)©h7 > vX^©#tt©«e>C»#$:WJT#^>fc*, 

V>T> WJ^hSSrEK 5IC, ^Lfc0?S^^04 6 £^To 
10 «OMl, 2t&&\ZUfr&t>1k2>Z\ttfojmT'&%o 

*HI©flTH 015 (A) lC^bfcffi^lggi!>lHlS§4 0 30|fi«i 

ff5*&tcmi3m^£ra®g&4 0 3t'^V^TU£BJ-r§o 

15 0 3 (B) fctt, 2Mv hOTVfjmMmmZftvM&iz&vzmm&mm 
^403 ©mb^^-To imnmm\3\®4 o 3 «u ^7 h wjtsZ 415, sg 1 

<Dyy^®$&4 1 6. HI 2 © 5 y 3^1eJ{& 4 1 7 £*rT&. 

«jf^§ffi¥iCl5iBJ1-^) tv- 7 h 1/ 4 15H 7 'J y 77 D y 70SS (FF) 
#^1S^Jffi^T^$n, ^n«^llf (S-CLK), X^-h/VVT, (S-SPK 7 
20 □>y7«fl^ (S-CLKb) ^A^^n§= ^ne.0ffi^©^-T5>^tC^oT, 

~>7hUi?X?4 1 5<k0itJ^$tlfc1t>7 o U>7 < A';i'7«, fg 1 <Z)^ 
4 16 (CA^StlS. SI l<Dyv3 L ®&4 1 6 fcte, fc*x^s# (Digital Data 1 , 
Digital Data2) #A7j£tlT:feD> ?>7°V ytf/VVTstfAtlZtlZ?^ 5 >7* 
25 KfeT, ^JTtfx^m^^^tTVK. 
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y^@K4 1 6{;:&&£ftWfch*x^{i-^tt, -^t^2©^y^lBlSS4 1 7 \Z 

#^Tjj|l©5y^[El8&4 1 5£.tf2§2tf>^y^[El8&4 1 6 0$f/&£|§!5, 2 6, 
2 7£fflV>T!ftBJ-r5o 
15 ^-TE5 ^-T^1©^^5 1 |hIS§4 1 5&tfSil207y^lEjgS4 1 6©MI: 
O^xra-T^o H15{C^ i#lg^£ (i + 2) ^Jg©3*(Dffl^CD^ja©« 
^IE»jIh!SS4 0 3 <DWm*7jklT. 

&£IH 5 K^Wf llggIfr[e]gS4 0 3H 11 <D?y3 L ®&4 1 6 ^TSmfiSE 

Mg§4 3 1 ic, 1 bmo^^m^m^mmm lost. 2 vmoM? 
20 jrmnmiznmw. 1 0 9^i$nx^§. 

l/fc*bT, If! 1 ©7 y ^®i&4 1 6 jWr*«fl£SilElg&4 3 1 KWu lk'^h 

zt\z?zz> 0 

%.\,mm2 6\Z7xT%l<D7y?®&4 1 6TO2 07 7«4 1 7©$ 
25 /fctWCKW?"*. B26Ktt, i^!lB^5 (i + 2) i^JBO 3*©li-t^<DM 
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flr*HMR»iaB&4 0 3&, &lZt\zmmW®%i4 31a, 7s^v^4 3 2 a, « 
SSuHI18&4 3 3 aRtfX'f 34at> 1»[H]i^4 3 1 b, X-T 7^4 3 2 
b, m»lElg§4 3 3 b&UvWy^ 34b<h£Wt$. y^4 3 2 a, 4 
3 4a, 4 3 2 b, 4 3 4b«7 7^JWI:J:t)IJS^n§. 
5 ft£X'fy? 1 4 3 2 aRtf4 3 2 b£, X-f <yf 4 34a^4 3 4bllli5^ 
££i|fcLfcffi^A££ft3. tOtctb, mffllilg§4 3 3«, IS^i&ftRtfA^ 

fcfcU SM0&4 3 3/WH6 (C) ©cfc^&^l^hS^-lSi&T&D, I£ 
^Kif^<hA*i!)^^lRll^^fTA^«-&-rafeD, fro, m»,leIS£4 3 3 KX-f y^- 

io ^ES^nxv^^, mm-Mt&A 3 3 tffi^n^$nfcia^<i:or B i(c$>^ 

X-f v^4 3 4H #B§1!«. «»,08&4 3 3 tmWmz.Wm.ZtltcM 

mtOfflVX'C v^-4 3 4\$'&WU^o mffllHS§4 3 3 <hffi ^C^Stlfc® 
^i:^lca5S7.-r >y^4 3 4 tlWUHC, S»IeIS&4 3 1 £WWM$&4 3 30 
P^&ST.-f y^4 3 2 fc, #B§T#5o 
15 &m»£18§4 31a, 433 a, 431 b£.tf4 3 3 bte, $H^a, >^?b&; 
iMSTcSrWt&o «-l|^ti!llHllg4 3 1 a, 4 3 3 a, 4 3 1 bRtf4 3 3 b te, 
«^a^bTA*$n-g){i^CJ:f9$iJffl$n?). £fcmi^lEli?&4 3 1 a&tftt 
g!t8fi[sl&4 3 1bH ^b^^bTkV^ (fM) ICg^Sfrlfclf x*{f^ 

ffl^m«i o 9^fflViTis^$nfc«^ (ft^m^i data) fr&itsns. 

20 JH0SS4 3 3 & JktfnmWmt4 3 3b&, ^Tb^LT^107^/5 L tBlK4 1 

6^-r-5mw,iiis§4 3 1 a&tfmM[Hj?§4 3 1 b zntznm imn 

Wtk I data) #S&&$n3. 1 t*y hfflOMIl 0 9 \Z&^T WCfeZntz. 

nM\t, mMum^4 3 1 zikT$nMWM'&4 3 3 aiao^n^. ££2 b* 

y hfflCWl 0 9lC*5ViTlS^$nfcttrItt, mMil5&4 3 1 bXtemtfl 
25 WM&4 3 3 blCcfcD&JfSttS. *LX&mM.mW%t4 3 3 a, 4 3 3 btif 
HlC^^nfciii^t©^^«X-f >y^4 3 4 a, 4 3 4 bfrW^tlT&O, iw 
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E*-f 3^4 3 4 a, 4 3 4 b<D*>X\tt7\*b y^/VVZlZ&OM&Znz. 

Ltctfox. PMEfctt, €&Hg|sI%4 3 3 aa*S«Ha<5 1 If y hfflOtfx^-^ 
om^«i:, «tft£|sl&4 3 3 bfc&*n* 2 hf? hjflCDfcfxtfft ^©m^t©-&it 
©*«E*«*n*. &WrTZ>t* mffiM®&4 3 3 a^mM[sJgS4 3 3 b^&H« 

Jfc^T?, 02 7{C^-rBl©^^5 1 laISS4 1 6Rtf*2©7 y^BSM 1 7©$ 
&fctn»TK?rfS. EI2 7K:tt, i.WB^6 (i+2) WB0 3*Oflr^»©« 

io a®flM$NUBn@K4 o 3©«ei&£3*t. 

JfrfeH 2 7 H^Tfi^EWllsIg§4 0 3H 02 6 \Z7jk?mmmWl®&40 3 
tltR-rSt, *8EKIslK4 3 3bRTfZ'iy?4 3 4b»T, tt«ESEIK4 
3 1 bfc##$nTV>**»tt«, m»lslg§4 3 3 bTO<, «StMlHlg&4 3 3 

15 ^-r«^WEftiaK4 0 314, 0 2 6 £CT?ft4HMKft@tt4 0 3 tlit^T, 08S 

02 7 iz^x, nmm®&4 3 3 at«, nmm®&4 3 1 a*&«*i* 1 e 
20 m^onmtv&ftoum&mtizzttzttz.- vuttzt* nmm&4 3 1 a 

^*«£SIhIIS4 3 1 b#>&ttftWa&4 3 3 aO^fctlSflyHlfc^T, &tTy 
25 -tUTHI 5, 2 6, 27 £^Tm#i£ffiSj|Hli8 4 0 3 fcfc^T, TV** ;Pt'x^ 
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£nx, M^msstMn^^o o£D&«asg®B4 33 a, 433 btn 
-mn,mzffiirmi3 cvgs) zvttfimz&QmwznT&t). mm^mtsr 

3. ^l<T#f§BJlT«, v7h^v ? 7^^e>l±l*$n^>1j->7 0 'J>'^A , ;UXX«^ 
10 ££SI 107 v?-®'&4 1 6^-r^ ) ^»iHlgg©^a{C«v'7 h 1/^*7^ 

4 1 5^^m*^n§+>->7 0, j>w;P7^A^$n^. -eL-ci^©^^^ 

z:t\z4z><DnmMW4 31a, 433 a, 431 \>m$4 3 3 b^mf^nx 
15 us. ^-bT4o0m«isi»s©^ mmwM&4 3 1 aRztmmm®&4 33 a, 

m»£Ig§4 3 1 b W«MlsllES4 3 3b \zmn%m^nffi. I data £ 1 : 2 £ L 

TiS^-r^i, 2 2 =4»iiS0^:f$$i«5„ 

^LT#«MIh]SS4 31a, 433a, 431 blkZS4 3 3 b0IHI^^«, 
06, 07, 02 9, 03 0, 03 2teZ\Z^tmWM&<D®&mj$,*&&lzm 
20 ^Z>Z\ a-m»,IHSS4 2 0«, iT-^©^©^^ ffl fc*ttT^ 

^-bTOT^tt, £T0 2 6£&tt3«»,0i8 (m»,[eIS&4 3 1 a, 43 1 
b, 4 3 3 aW4 3 3 b) KfflV>5#^fi^©#|<>:, ^-©fiJ^tO^TmBJ 
T3. 0 2 7 {3*5^SSMlHli?§ (€MlHlgS4 3 1a, 4 3 1 bRtf4 . 

25 3 3 a) \zm^Z>tt<DU&-&(DMt. ^©fiJj&KO^Tj&^S. 

02 6K£wr, nmWM& m$im®&4 3 l a, 4 3 l b, 4 3 3 aEX*4 
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3 3 b) \ZR^Z>tt<»1&GlkOMtLT. M 1 <D?v?®&4 1 effiGTzmm 
£lsf& (€8iUBIsI&4 3 1a, 4 3 1b) <D? y^H®4 1 7#fcrr*« 

jSLffiSS (m«lHlS§4 3 3 a, 4 3 3 b) «u -##06 (A) 0<fc5&lEl&T 

5 ££06 (C) 0«k'5^:*U>h5 7-®»O*iiiEailHl»tt» th2z>(0 

> 37 © v-xmmRzs h w t, 5 — 20 h ^ ^ 07 - 

10 0 C^TSSSiEIlKTtt, 2O(0h7>y7^O5^, -OOh7>y^^ (©V 

-*««Rtf h w >M^©-^) «^m«c«$n> fcS-oo h 7 >yX 

^Lxmwz, 02 6^*^TSi©^^5 L t38§4 1 6 j&*#T*m«Estiii& m 

»lnjg&4 3 1a, 43 1b) ^06 (A) $2 07^® 

15 s&4 1 7**wrs*«EfiiHiK (morass 4 33 a, 433b) #06 co ©«t 

5^*U>h5^-lHlKT*S«B-K:oViTKWrs. 0 6 (C) 

0«fc5&;frU>h5 7Hg»Tfc3«8&SlBra& (m«lHlK4 3 3 a, 4 3 3b) 
m5 2O0h7>^^H -7j«^1©^^5 1 IsIS&4 1 63&crT««*»ia 
184 3 1 3 1 b(M$n, «tt*>f 3 4^L«ll8i$ 

20 ftW5. 

-etT06 (C) {^TJ;-5£^W>h$7-|HlS§©2O0h^>^7 > ^tC*5Vi 
T, ^Kb7v^m%4 1 6^Wr^mgitMleIS§ (®iJStiilHli&4 3 1a, 4 3 1b) 

©^fc&ttsnws h^>v7^£it-cr, ®^©^«^$nxv^ h7>5^ 
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h7>v***©W/Lfe£Wa£LT, «ttJRIeltt (11^0^4 3 1 a, 4 3 1 b) 
CfiSKSnTUSJO h7>^^OW/Lf§ (2XWa) <J:Tft«, tfxtffi"*! 

0 9^e>«, (2xp) <Dnm*&&znz>zt\zfc%. 

5 (mffim®&4 3 l a, 4 3 l b) 0R^»f^*^<iE?SK:fT'5^t^tti*S. 

m2<D?y?®&4 1 7 *W«5S«EaS@!S (mSStflfUeI&4 3 3 a, 4 3 
3 b) #06 (C)©i5^l/>h$7-Iiira5^ h7>^^©W(y 
- hffi) /L (y- hfi) #bf y HCfcoT, ^LT&wrfccfc^. -tOfc*, 

»f^0i^fc:«tn**«E*^:#<-rs2:t^i?fr*. Sfc> %2<bzrvJ'Wk4 l 7 

**WTS*«ESilaIB («»IhISS4 3 3 a, 4 3 3 b) #g|6 (C) ©«k5&;&U 

20 %l®?y^®&4 1 63&s#-r5*«EailsIK (m»le|g&4 3 1 a, 4 

3 1b) #0 6 (C) ©ckofc^l^hS^-lHJS&T&D, &2<D7y?-mVt4 1 
7tfGTZ>mfim®& (*SSS@K4 3 3 a, 4 3 3 b) j&«B6 (A) ©J;-5&IhI 
SE&Ta&^^-g-lco^T^T^o H©*i£-fc«, 0 6 (C) ©J:-5^*P>h$7 
-@?ST»**aEiglHlK (««ail5li&4 3 3 a, 4 3 3 b) ©20©h^>->*7^ 

25 ft, -^ihTtll^iMl0 9 (leyhffi, 2Vyhm K&g&Sn, 

msn.w,2o^vj-m^4 1 Tiffi-rznffismfc (mm®&4 3 3 a, 433 
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b) KsaasnT^a. 

^t^nftfemmmi o 9 (ojjizmm-znr^z ^>^*k:j£^t, 112© 

yy^®&4 1 7 #Wr*«0MSlE!g& (m»s0S§4 3 3 a, 4 3 3b) 

WTS*SESneIi& (mffllHl?§4 3 3 a, 4 3 3 b) KftttStlW* h5>^7> 

10 X*©W/Lffi£ (2XWa) £Tntf, tfjtllfffltittl 0 9^6lt (2 
XP) ©*»;$tttJ&3tt*H£fc&S. tTtlifM5SSl0 9 

J&>Sttl&£n**»**£<T£3£a, «ffi£|nl% (m«lelgg4 3 1 a, 4 3 
lb) ©K!fe»f^*W<jEi(lfcfT5J:t5^ffi*-5. 

mi<D7v?®&4 1 6 wi-^>m»iEii?s (m«iHis§4 31a, 43 

15 1 b) *«0 6 (C) ©«k3fc;&l/>hS7HSKT&£*^ h^>^X^©W«r 

tr^flr-^fflMSEai 1 0 9t^$nTv^^©h^>^^©w/L 
25 #v>t, m©^^^ 1 6*trr***»iaK mm®® 4 3 l a, 4 

3 1b) Rtfa^CD^y^BgM 1 7ifi^-?Z>nffiMW& {nffiM®1&4 3 3 a, 
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4 3 3b) <DM%im6 (C) (D£?U%U>h5i7-\E\&T"&Z>l§i£\Z-D^Tm 
1 7^TSm«£MlHlSS m$Hffi.\El®4 3 3 a, 4 3 3 b) ££#5, 06 (C) 
lslS§^i^$nfc^Oh^>^X^©W/LM^ (2XWa) IcTS, ^-TSifi! 

10 Lfil£ (2XWb) ftZt, %2<D?y^®&4 1 7{'^M$n^Oh^>v 
X^©W/L«Wb<h&6.^5T3£f(ll<^y^|IIS&4 1 6 tC^V^Tll^fil^ 

2^(c^^>o «r ^^imm^mmm 1 o 9 (it*7 hffl. 2 if* n^) 
(4 x p) ©i8S«$ti^uin^5. tfx^fi^ffljt 

15 ^<iEitWT3^t^aj*^o 

vT^GDW {?- MI) /L (^r-hg) MCjCoT, ^Tfect^o 



1 

WO 03/038796 



PCT/JP02/11354 



50 

m© 5^^11118 4 1 6 tfmrzmmmmm (SMW4 3i a> 4 

3 1b) W^2(Dyy^m^4 1 7 WT3m»lE!j& («iUEli& 4 3 3 a, 
5 4 3 3 b) ^\ Mfithme (A) (D£o-fr®®X$>Z>M&\Z^XWiW?Z>o M 

jjt%m6 (a) (D£z>t3i®m*m^%M&\z\t, mrfcmm^zmmtzhyyv 

10 tt&K 

mi<D7y^®&4 1 6 7^TS€Mll]i&©*T, 06 (A) ©<£?& 

&xm*Tb£\,\ mmz, w,2<d^v^^a i i tf^&mffiMm&^xh. 
15 ®\z, \d7*m^mfemnmi o 9frzmnznmw2<tz^xL&?T{k¥ 

0 6 (C) ©J^fcAl/^hS^Halg&KlfcVvm, y-hM##3rc 
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ft oZtW&Zo 

TztzL, 06 (C) (Dct , 5^1/>h5^-|E]^lC*^T«, y-hM^ii 

H6 (a) cDj:-5^iei!?§^fflv^^^ wc^m^mzimx^nMt, 
xtimfcvmzmn&mMtu, mm^\ ^vtztb, u^m^ftotz^om 

om<DW.mz±z<Ltz^ft\z\m6 (o o)&o-&t>u>hs.7-®&*m^ 

X, ckOIEa^m»ai^bfc^^Ttt06 (A) <D&z>te®®Zm^Z> £W 
25 *A^T\ M2 7 \Z&V%>mWLWM& (Mffim®®4 3 1a, 4 3 1 bRtf 4 3 3 

a) fcm^zttnm.^omt. tom&iz^TT&^z. 
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S§4 3 1a, 4 3 1b) #0 6 (C) ©£5&#l/> h$ Sf§20 

7y^[Hji&4 1 7^wr^m»iEig§ (m^inis!S&4 33 a) #06 (a) ©£5 

^©SST^^^^O^xra-r^. El 6 (C) l/>h 

5 $7-0i&T&3m«lHJi& (m^IiIgS4 3 3 a, 4 3 3 b) O2O0h7>^ 
T^fct -7jttkTtlf^ittl0 9 (lHyhffl, 2tfyhffi) £&tt£ 

n, mxyzm 2 v^yj-Wki 1 7 ^-r^mMisiiJS (mMiEigM 33 a) k 

10 2<Dyy^®&4 1 7 m (€MIhI{J&4 3 3 a) (C^^nTVi 

0!IAOT&fc#A*«»©:fc#2&Pi:-r*. tVT%2(D7y : ?®&4 1 7# 
#T*«»taRiag& (m^lHlSS 4 3 3 a) fcSN*^nTV>5 h^^X^OW/Lffi 
15 ^WatLT, tTt*^S«»8ll 0 9fcg&«$ftTV»* h7>^^OW/ 

Lfii^ (2xwa) t-rn«» o 9j&>s«:, (2xp) © 

$n*««E*^C#<Tf*«fc«>» ttMlElSS (m»lHlS&4 3 l a, 43 1b) (D 
20 JBlO^y^EliM 1 6 i)*G-T2>mm®M& (nffiM®&4 3 1a, 4 3 

lb) ana 6 (o o)^outiu>h^y-®^x$)^m^, V7>v*9<zm w 

-Mi) /L (^-h*) fits, McJ:oT, &*.Tfc<kV>. *©i»S*» TO 
25 O£0> tf^OTfflJtmSSMl 0 9C8«SnW5*0h5>^^©W/L 
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&^T\ %\V>vv=5-®%4 1 Qtf^t Z>mMM®%i (MWIWM&4 31a, 4 
5 3 1b) H)me (A) (Dcfc^&lEli&T&tK m2<D7y?®&4 1 7tf%Tz>mm 
M®% (mMM®&4 3 3 a) #*®6 (C) ©J;?^ V> h5 7-®&l?$>Z>m 

z>n$m®& mum®® 4 3 3 a> 433b) ©2ooh7>yx^it 

Sgie^y^lHlSM 1 6 WtSttMlElgS («MlIIi^4 3 3 a) tC&^StL 

10 €^«®mic^$nTv^. 

^-bT^l©^>y5 1 [fiI!^4 1 6*«rr STOSUgB&fcftttSnTV** h7>^ 
«*/Jv£<T*£* fcfxa-flWHJtWfliSi 1 0 9*£l©7y^lsIfc)&>&{fciS&2n 

>^**©W/L#£Wa£bT, IglO^y? 1 !!!^ 1 7 #S#-f **8Efl[iattfi:& 
!H5S*XTV>*h9>^^©W/Ltt* (2XWa) tttlH, SglO^y^leJi&fr 

e,«, ( 2 x p) oass^^^nsctt^s. mio^y^iEiK 

*>S#Ui&;^**«E**€KT#SfcieK m«lHlS& («»lslg§4 3 1 a, 4 3 

20 ib) <Dmfemft%iEm\zfT?z\£j)m%:z>o 

#V>T, mi<D7y?-®&4 1 6 Wr§m«tiH08S («SSMIs1K4 3 1 a, 4 
3 1b) &Ztf&2<D7<y?'®&4 1 7Wm-TZ>nffiU®® (MffiM®& 4 3 3 a) 
0M^»6 (C) ©J;53&*U>h$7-0»T***'&K:oViTlftWr*. 
^Wfc4A5f»f$SPtt5. -fcl/Tfcfc, 31 2 CD T^lilgS 4 
25 1 7 W zmMM®® (nmm®&4 3 3 a) fcisttS, 06 (C) <D£?tz.ft 
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$nfc*0h7>S?7^0W/Li& (2XWa) £TS. ^5totl2077f 
®8£4 1 7 C43ViTmMd s 2^fc^S. 

5 L<i£ (2XWb) tlTZt, %2<D ? y 3 L ®&4 1 7 iZ&mt£ntzJjO)h ; 7>>> 
X*©W/L^teWb£fc£.«T5££l©7y^ia!&4 1 6 fc£V>T««ifiis&t 
2teKfc5. «iT&£, hrt^fflfiSiilO 9 (lkV Ml, 2t*7 hffl) 

(4 x p) ©m^^sns^tic^^). -e^-rst, t?x:*it*tffl£ 

10 -#<iE5SlcfT"5J:t*«ffi*5. 

mi ©7y^iatt4 1 6*^rr5«*ag0» (««HKI§Ig&4 3 1a, 4 3 
lb) #0 6 (C) h7>^^ow (y 

-Mi) /L ($*-hg) fit*, #tfy>fcJ:oT, «*.T«bJ:V*. T& 
tfy h©lfx^m-^ffl^mi5Sgiil 0 9*^86ns«iS«E*, ck07C^<T^^<h^T 

15 €TS. 

-/X^W/L J:D TSt, S*J£Srffr£fr:5fcae>©«8S, -rfcfe^ 

S^fC, &l<D7y?®&4 1 6 WTSttSiEiSlHlK 0lttKleltt4 3 1 a, 4 
3 1b) Rtfm2 07y^®m4 1 7^WTSm»(HlK («5fiESII§l&4 3 3 a) 
\t, m%th®6 (A) ©J:3fclsI&T&*#&fcOV>TK93"rs. ffittF£t>B6 
^ ■ (A) ©J;:3fclElg&£JflV>SS£fcfcL fiIS*15h7>^^©i»*^<'C 
25 ZZtctb, b7>PX#<0&&A7y*0)&W*WM?ZZti>W%:Z>o 

mfeMftZff? Y7'>&7s* £\1iWiY£*fto 'h'5>?7>9bfa l«I-©h^>> ? 
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fc:fcg|2 6, 02 7K£Vvr, 1 M y hffl© tV:*OTJB£m» 1 0 9 te, 1 
My hffl©tWH (Video data H) iCfgM£tt, 2 t: hffi(Dt*T*{f#ffl^« 
^10 9 te, 2 tfy hfflOtf-r^H (Video data W \ZW^tVZ\^ 0 ^LT, 
5 fcfcltfy hfflCkxtPfflMl 0 9.^e>#^$nSfts?t£I 

2 My hiOkrtfiffflSSSil 0 9 rt> £t!y&$n3m»?i£ 2 ItLW5. 

i^u *^Hj«^n^K^$n-r, it'7hi®kTtffi«wio9R 

3 1a, 4 3 1b) (C) (D&oUti V> h5 7 -®&&Mm-t Z> o 

15 x^e^ mmm®®4 3 1 a^wr§ b^>>?7^£> mmm®^4 3 1 b^w 

3 1 a^6tti*>£n£msit©*££i, m»iiis§4 3 1 b^tts^nsm^© 
*#££2 : i t-r^^i^m*^). 

HI 6 (C) <D£otztJV>h$7-®&ZmmTZ><D\Z, ±T<DMyhm 

T&My h%<Dnffiu®mz$iVT. me (C) ©^fc^l^HS?- 
IsIKSfflv^ ±fit'7 hffl©««EiElHlKk:»bTtt, 06 (A) ©«fc-5^08S^ 
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VZ?<D®mn 0%tf^Ufcti5. 1 tfy h I t?Z>£, 

t<Dtt<b-0%m\$. 0. llT&S. 3t^h@0ltSi0^f$H 81(3^ 

%>(DT\ *:<Dttt>~D%m$. 0. 81 tfcZo Z.(D&o\Z, ±.$L\ivV<Dm.mm 

tc. Tfih'yhOi^H HM^/h^OT, ^I^^It^O^ 

10 

T&k^y KffiOD«M[HlS§»L,T, El 6 (C) 

(a) <D£?f3im®$:m^z>z:ttfm$.v\'\ 

fcfc, 0 2 6 0 6 (C) ©£5&#l/>h^-|H]i&£OTT£®te, 
15 mi(Dyy^W4 1 6T1^<, HI 2 05 y?®&4 1 7 Tfe «ktt. 

SBKD^y^BgM 1 6 t»20^y5 1 iaK4 1 7©p|^*, 06 (C) <D<k3& 
# 1/ > h 5 7 -ESS UT t> £ Vi. 

(IW15) 

0 6 (A) 0«fc'3&l3»*ett, l*©OT«crt £2 0©m«iSilHl&£ 

}SlHl»*fflViTW*k: I data ^XtsT^Wl^F- £fT"5 Ufa&tff SUHC 
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*»W©«*illWKlia»©*lllCOV>TH2*fflViTR9i-r*. i2l:H im 

5 s^e (i + 2) mB<D3*<Dm^n<Dmm<D^®mwj®%tf7KZftT^z>. 
JtsnTVi*. ^-bT«M(Hig§4 2 ott*»®**«ia?&s^rrs. ^tx^c 

4 2 lKCfJ82«ttSiaK4 2 2*Wr*tr<5. ^l«tS5MHIS§4 2 1M2 
10 4 2 2(lSfa,S?b,SSfc RZtM? d £*TT * . *? a 6 tt, 

1 0 9^e>«««£tt3o *fc#Fc#&B\ 2l£fflftg|Bl%4 2 imSW,2 

m^»s§4 2 2t«j$$nfcif^^ai^-r^o o*d«8Sisihik4 2 o&, sg^ 

a^SA^Sn* I25£{f ^RtWf d # e> A*> $ ft * W®fen \Z J: 0 frjflf $ ft. *g 

15 ^b^sttftj&snsfli-waj^A^.sti, mmnwmzwwtzMM^^- c ^ 
0 mar*. 1 0 1 m«iuss4 2 0 tflt^aifcsaisnfcw* 

©p B i mmm®&4 2 0 £«tfHgiEi&4 2 ooiHjfcBwtsn* we*-* 

fi-WA^sft*. 

20 &£#0J*ffl#Ttt, ^»[a!j&4 2 0 Kl^LTff ^mftt I data 7 
(M^SKg-TS) »f^*«3Qtt^a:lf«, OT«*Idata*H*fcA*-r 

2 2fcA*$n*IWfJPWHSVifcM*:'pTVi*fc», lll»?§4 2 

m2m»iHii?S4 2 2«, -*\WLfemw*m\ m\tAt>mft*ff?* 
25 *»WT?tt»^a*»&A*sn*i9!Sfii-9itt^7 hu^x^^6ta*sn* 
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7hi/v7s^^^m^^n^D->7°u> ^a°^x ^A73 $ . lth 2 o ? ? 
10 ib\mw>ztiz>m^mms\J]2ti, m^wiz&mvtcwffiz^c&vttiti 

M8 (A) tC*5ViT, X-Ty^l 3 4~7Wy^l 3 9i, h^>> f 7x^l3 2 

(n?^^;^) ih7>yx^ 1 3 2©y-h • v-zmnEtVGs&&m 

TSMif 1 3 3 <h£#T30&^im^MlHlg§4 2 1 XteSI 2 m^MESS 
15 4 2 2»Cffi^T^. 

^l«miHlEl8§4 2 lX\tm2mffiM®9&4 2 2TH ^a^LTA^^tl 
SOTKlioTT.-l' y^l 3 4, Z^y^l 3 6j)U>tfc%o Steffi^ d 

xumm^xti^n^m^\z^x^ y^i 35, ;w zi 
20 L-x«gSLmm^n. sg*^ 1 3 3 KW^itsns,, ^lt£®« 1 0 9 
§»^ti 3 3\zmmsm$2nz>. 

#V>T, X^fy^l 3 4~M7fl 3 7^^7^-r^). 
1 3 3Kffi£0mW&&$nW£fc#>, h7>y7^13 2(l <f^«S?tI 
25 data©^#$©m^$rSE-r^^feOiIt(w^^ e ZLTWZT,^ y \ 0 1.* 
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mmi-i 3 3\z&mfe<D'f-hmm\zmmi£nT^z>tctb. h7>vx?i 3 2 

<D H W >^fC«OT«^ I data fC/SDfc H W >1tfit«n£. ^Ofctfh ft 
08 (B) fC*5ViT> TWy^l 4 4~7-r<^l 4 7 <h, h7>^^14 2 

immmi&4 2 ix^2iw?S4 2 2t*§irr3. 

10 *l«i5iES(llK4 2 1Xtt»2m»EaiEIK4 2 2Ttt, Sfa^lTA^J^n 
Sm-tlC^oTX-f y^l 44, T^y^l 4 6&*>tU%>. ^fc*fd^b 
T$W»e.X*$n§m-^^ckoT^-1 > y^l 4 5, 7>-f y^l 4 7#t>ift 

^ 1 4 3fc*ffi###£n*. S^'f75 : 14 4, y^l 4 5*>*:*>£ft5 
h^v^ l 4 8©y-h • y-XIW«£EVGS3ft«0 Vt^OT, b?> 

20 1 4 3 fcfll nmWi I data W&£nW3fcie>, h 7 >i?X$ 14 211 

<Dt%. h?>z?X? 1 4 2©y-h«ffi«> ^S^l 4 3fc«t0^©y-h 

25 data \zfocit h w ^(Dtztb, mn%mwM&*m&tfrz> 
z?x*<Dm&rt7y*\ztt;-2ti'r\z, mm\z&\,*Tffinz>mffi<D*.%z&fflW~c 
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fc^X-fy-^l 4 4, 14 5&*7t%t, h7>yX^ 1 4 2©$*-r-fcy- 

X*l 4 8©#K:%>#fi3*'L h7>vX^ 1 4 S^glWlCtXC&S. ilCIT, 
5 h 7>vX^ 1 4 2, 1 4 8 \mM\Z&UZn, lOlUO^r- h^^StlTVi 
5. tEoT, h7>yX^14 2> 1 4 8 BTjV^^r- h© h 7 >y7^ t LTi 

uilt,i8 (A) te, HI 6 (A) KftbT, ffi?6&&tiaLtzmi&\Zft%?Z>o 
M8 (B) «, HI 6 (B) fc*tbT, fflKfd^jajPl/fc^fcffl^f*. £©£5 

IT^§. COi^l:, H2©JgimffiMI§I&4 2 13mf62*flg£|l!8&4 2 2K: 
ft, 2-0(DX^y^ZW.Pl\zmm?Z>Z£T\ 06, H7, 129, 030, S3 

ft*Bi2-ett, i*©<t^iS2:tfc:^i«8sai@K4 2 ixtt&2£%i£!°i&4 

2 2©2^®«ffia@&£#TS«»Eilll5!8&4 2 0 #58 

Bjtt^nfcis^$n^ii, 1 #©n ^^c^t k 3 o©n»,iiis&4 20$ 

**&ff^*ifcSR^*<fc3fcl/Tt>J:K ^JAJi, lo©€Mlsn£4 2 OKte, 
4 2 0 2 M*j hffl©fcf7 s ^OTfflJ£*«E«*ffl ViTflr^*«E*»!3tL, 1 0 
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£9, 04, 0 5, 02 6, 02 7 K^Tch? K, &n\Z 1 OOm^lel^SHg 
$nTV^ci^5^ 02^-r=t-5(CS6 (A) ©mMlelg§^^JtC2 0Efi 

»4. 9AtLT, mMlElS&4 2 2 e>{£^£n&m^£ 5 . lAtr^xt, 
7l/-A*£icm»,lE]i&4 2 l&tffl»,[Hli&4 2 2©-^e,fgt«$tl 

10 0 2 ~0 5 KcfeWr^bfc If x^-ffi^ffl^m^^ 10 9H *«±(C^M»j 

cm^m^x~m(Dmm^xtiLT^^o : tLrmm±\z-^M-r^m^\zit. 

06~8, 02 9, 03 0, 03 2^^(C^Lfc««,lHlgS©^Tn^fflViT« 

is (o <D£5tz*u>h$7-w\&<Dnmm®&T*m&?z>m&\zo^Tm2 3~ 

02 3K&WT, ex^#ffl3£*SKSil 0 9H tfx^H (Video data ^) (H 

20 mm) ^mfeomnmm i data ^m^-r^s^ 3 tr? hoxs^i/tfxjwt 

(Digital Data 1 -Digital Data 3 ) !W« High Xtt Low ©«K Jc^tH 

t-r*fll^3t««EiH 10 9H X'fy^l 8 0 >^18 2, h 7 >> ? 7 > 
37 1 8 3~h^>^X^l 8 8RZf®mm?l 8 9 £WT £. **Jfi©^!Bt?tt, 
25 1 8 0~h^>>?7;^ 1 8 8\t±Tn^'r*)mt?Z>. 
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8 1 £2 My S©xv^JUtfx^(S^^«fcO*!W$nS. X-f y^l 8 3«3 tfy 

h ©t ;u tfx^t n \z& o » $ na . 

8 3~h5>vX^l 8 5 0V-7®«tKW>fi«H — * 

<fi^ih7>^^ i 8 s©y-x«i Ku-r>^o-^«^nx 
io is&£n&. 

i 9 o izmm^n. h ? 1 8 6 ov-zmmt h w >mm 

15 £>— #K:Jg^£nw5. 

^fi^l 8 9©-^©m@«> h^^v'X^l 8 3~h7>y^^ 18 6©^ 

5>yx^i 8 3~h^>> 5 x^i 8 6©^-h • y-xp B imi££«jrr5©g£ 

>v7.^1 8 7&tf t^y^X* 1 8 8&*>\ZfcZ>£, »f^6«£ft3€ 

a^m^i 9 o zfthx^mm^i 8 9 «n-cv><. 

^vx^\z^mm^i 8 9\zmm^mtn, mnM®izm&ms£.vi&&z>. 
^VTmnmmon&ms vthiztezt. v^yv^ 1 8 z~~vyyv7.z 1 8 

25 6\tt>\Zfc2>o 
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*bT*ft©»*JWI*7T*fc» V?>VX9 1 8 3~h^>vX^ 1 8 6\m 
5 ££3->K:&5o 

^LTt*x:tffi^ffl£m«l 0 9 fcfcUT, 3 fcfy hWx^^Mfx^ffi^fC 
«fc D» M7f 180 ~X-f y? 1 1 8 2 ©iiXI^IIillR^ns. 09Afc£» 
y^l 8 0~Xl'y3 1 l 8 2^T^ii^fc^o^a:^^ tSICM^ 
nsttMEWu h7>$?7^1 8 3©FW>mgil£, h7>^^18 40FK 
10 b5>^X* 1 8 5© KM* >m»it©»£&3o X-fyf 18 

0©W#ji«H^ofct#«, h7>y7^ 1 8 3 © F W >*«t©*a<S8g 

C®fc#F5>S>;**l 8 3©HW>m8l£t, h^>v7.^1 84©FH> 
*«E£, h7>y'7^1 8 5©FW>*2ft£l : 2 : 4tl/TK£t*a:, 2 3 
15 =8^PgT"H^©7V:^$^Mffi* ; 5). •*■©&*, Y?y s J7s$ 1 8 3-1 8 5© 
W /L 1:2: 4tLXm^T^t. -etl^tl 

Ot>iS*U : 2 : 4fcfcS. 

02 3T&, «M (tfx^-) i^'l*©l^t^^TSUfco Lri>U 
m«l*«il&^«#im»E!^©«ll«d<04©«k'536:ia»*\ XttB2 6, M27 
20 ©<fc5ftte)»l;: t i;oT, (tfx^SO ©ifc«M&3. 02 3©® 

*UT?8 2 3tttS3ft<5«JS3E©lfx*OTffl«S5Sl 0 9^02 4^-f. 0 2 
4 fc*ViTtt> 02 3 tC^T t'x^WfflUM 1 0 9 t Jt^T> h 7 >^X* 1 
8 7, 1 8 8 £|$HT» gllf 189 ©-^©«^ 1 9 0 
25 /£fcfcoTV>*££J01>WU 02 3 fc^£x*fll*fl!*8aSl 0 9©»ft*£l^i;* 
SOT, *^tt©»J8*CttKWtt#lS1"*. 
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0A2f£ib&££, M*^P1 8 9fc***«W«, H^v 5 ** 1 8 6£iIoTifc 

5 h7>yX^ 1 8 3-1 8 5^£, IEfirfc*aW*ffl#T!frfc< )5:oTlS5. 

H2 3©ilJCD*&lca, M»l 8 9£/fr£©M#&8$ttW5fci6» k* 
X« (fllS) fc*«£*#fcLW*raK:*V>T I b, *Ff «kDfc*§- (««E) * 

<toT, 02 4©$f&T&, 1 8 9 fct, itlSL 

10 «M (hfx*) «3&U ViT^bfc. LjfcU 

©ifctegftS. H2 4(Z>@Kfc*^T, III (tfr*«) 

l::&ofcil£-e)0£, 04 2K^T. 
8feV>T0 2 3, 2 4 £ ttSfc 5 *Jfc©.tf 7**11-^18 10 9*025 o 

15 HI 2 5 Klfc^Ttt, 0 2 3 II^tkrtraM 1 0 9 ttt^X. h 7 > v7> 
^1 8 6, 1 8 7, 18 8R«§ltF18 9SHUT, h7>y^^l8 3~h 

ns«^fc3ftoTVi*^^tt, 02 3tc^Ttfx«^mMi o 9®ift 

20 0 2 5®i^H -«T?f ^e>, h7>yX^ 1 8 3-1 8 5©y-hMfc«EE 
($*-h«JE) *iPA«. LfrU h7>^ 1 8 3-1 8 5«; HD^-hm 
JEtfBWOSttTfc* WiY7>V7s?l 8 3-1 8 5©#14«eott&, mh?> 
1 8 3-1 8 5 ©7-7. • H W>Wfc«ttn««»tt"b«S^<. 

t, tfx^ii «ns msst <. iafgfc«k^Tt>, 

25 W5fcfeviItmtTLS5. 

02 3, 02 4<D*§-&«> ^f«fc0, mfe&MZ.ZZt'bTZZtf. * 
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ffi&mZ-Z>Z.tbT*%Z> 0 ««E£H07Lfc«£\ h?>i?X2 1 8 3-1 8 6 £T© 

ftl/T*), h7»7^ 1 8 3-1 8 6©#£#, Hggfc^ffrf til 

5 ££0 2 5 *HP f h 7 >i?Z? 1 8 3-1 8 5 I'UflE h 

MB) ZtoXZifis *©«ffittlfx#Mfc£oT3&tLfcV>. 0 2 5 fccfewctt, 
tr-r^-fll ^y?1 8 0-1 8 2 £ *«E3&J*«E»K:«n* 

^i'^^Wt^ H4 3©«J:-5fcv h7>yX^ 1 8 3-1 8 5©y 

04 4©O:-5tc, h7>5?^^l 8 3©y-h«fiKfliA*flJE (Y-hM 
BE) ^7^-D^*fffCLT, KflflfcUfcj&t^T* *JE£2SfcSl*\ «8SE*2flg^L*<fc 

»TH2 3, 2 4, 2 5 tliSSSMChT^ffltSigl 0 9 £09 \Z 
15 ^T. E 2 3T?lt B 6 (C) ©€»[§1SS£M LTVife^ H9T?tt, 0 6 (A) 

EI2 3©*§^ h7>y7^18 3~18 6©Wtf^<t, «8lfit>tf6 

h7>iSZ?(D&P>-D^(D&^$:^Z<-?Z>ZttfT'tZ>, fetch. 09©i§£\ 

§ . x-hm^n o x v> * jaw c *> w^t # s «t 5 s fc * k 

XV^lcte, %>5~^F©«SSailiI»-T?A*ftfP*ff5J;5fcLTt)«fcU. 
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^m^mmomwM-D^x. mi i^m^xmmt^ e mi 1 (a) \z&^t. 

£IA> IB£U WmzmSZnzm^mnZldata t?Z>£. IA=IB+Idata^/& 

*m&?%&o\zw.fctz>. z\ot%s ia. ib t, mm\zi$?z>m 

io zm>x, %mMB(DW^.Wi^nozt\z^y), -ixtzao&w* 
0 ii (b) \z&^x, v^m^mfemmn (&,TMmm.w,tmi) c, eh, 

15 E*mi£tz>mmm\zm%is. ftfflfrz^x^mnmmifcznzo 

mn (b) \z^x, TWzmwvT&zitmmM&zimi&mm®® 
tvxh^o tn\z^K>, ±i5tT%<DmJi\zm^mmm®®timmx%2> 0 -e 
lx, mm mm^±m (Di.y^-f-Doum^^t^. z\<d&?\z? 
%>z.tx, n^\z2ftft<Dmm*nmx%z> 0 :! t<Dtztb. mnmwi®&v>m.ffiM, 

20 mm, mmonffiMtez^omfemyF m^xtimm <Dtctb<z)m®*&<tz>z\ 

(mmmi) 

*mfomx\$, mrmffitt\zo\,*xmi 4%m^xwL<mwtz>o sit, t& 
25 M,mmmw j $>%ytmwm<D%7F;mm\z& ^x\t, y u-^m^mt 6 o h z nm.x 
&%o o^oiai4 (a) \z^t^o\z. i®m\z6 o®ug.<Dmft<D&mtfftt> 
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nso cnt^D, AM©iiic7Uy* mmvt'z-og) *mvz-&i2L^&o\z 
rat-s, mr*mmttT~\$. iyu-^mm^n^(D^yu-Amm\z^w\^ 

Pgp^&SOT, 3 0©U-y7W-A8J3F«3SF l~SF3^SilUTV^fiJ^-r 
(014 (B))o 

frtj-^W-AJWratt, JWMTai, ifflb) 

10 JBMT s t^ftS. 7 Fl^JHWfctt* ®^^tfx^f^^»^Mrax^0, 

1*75^ > (SB© 1FISF1~SF3I1 ^©:l£©J££Ts 1 : Ts 2 : 
Ts3 = 4: 2: "3*0, nk'^hPglMt^^ll nffl©1* 

15 >«©§£©]£«, 2 : 2 ( n-2> : • • • : 2i : 2o tLTUS. 

mmmmttzmm isttmmz&vzafttouwifttzoKTmwtzifl^ 
*nmm~&mi6 (b) \z*rmm*0mvTmwtz>o mi 6 (b) k^th 

£.?7\*UXMmTa\Z&\,*T\t, MTVWjftZft?. il©tSH6 0 2*«fc 
tf»2 0j£a6»6 0 3#Mft£nT, TFT606.60 7 Z<Dt%, 
m^H6 0 1 fcaEnSMSfl^ttiitt I data tt5.*lTil*?6 1 o \z\m 

mon&ifimznz t, m i ©£sb» 6 o 2 * 2 6 0 3 

25 iHTLT, TFT 6 0 6, 6 0 73&t*7T*. 
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j&*aftsnt\ tft6 o 9d«*>-rs. ®mm¥6 1 o Kteft&£##&^cm 
Arams* i data izmhimmmn&o z.titz&Qf&ytm? 6 1 1 tffzyetz. 

5 5 £*»W#*i!i*LfcV>*£tt, +r7*7l/-£TO©#f!l&£ 

IfrWtfftV*. +h7*7l/-ATO©ISmi> 014 (B) (C) K^T<fc5 

K, Lfc±&tfy hfr&Tfttfy h£V>o&Jijrr&3&K«fc<, 1 71/- 

10 mffB©«B»OU-7*7V—A»!KSF2*H14 (D) ICgitS. 0 

14 (D) CBjKTfcA'Sfc. iiTttJHUXifilTa 2«bfc6, S^fc 

01 3 (A) ©@ifSf«, AMURl 10 1, SSl*5«fctf£2 0j£3lS»l 10 2,1 
20 1 0 3 . «tfE& OtSftfe) 1 1 0 4, A'fy^fflTFTl 1 0 5, &8MBTF 
Tl 1 0 6, l&MTFT 110 7, gSUBgjffl T F T 1 1 0 8, 1 0 

9, mytm^i 1 1 otzmrzo &m^mz. mmmm&i 1 1 n«$nt 

tftESHsl&l 1 1 1#, flratMBlrlQl%4 0 3KE«$nTV^*«ttSiIgI 
25 ^4 2 0i:^t5. 

X<9f>^fflTFTl 1 0 5<Dy-hmM\t. ^10ifil l 0 2{C&i$£ 
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n, n i <om®\tmm& noi csa*sn, $ 2 ©muttiBiiffl t f t 1 1 0 7 

©111 ©m@£:, fillfflTFT 1 1 0 8©m (Ofcffifcfc&ffiSftWa. « 
ijflTFT110 6oy-MiH f!2©£2lil 1 0 3«£S£ft, £l©« 
SB3£«MBIWflTFTl 1 0 6©£l©«gfc883*U ^2©ii«IlfflTF 
5 Til 0 7©y-M8fi£, «§E®jfflTFTl 1 0 8 MHtelCfflRSn 
TV>5. WTFT1 1 0 7©fg2£>m@&, M^iB (MMM) 1 1 0 4£ftR 
Stl, JBJMHftfflTFTl 1 0 8©!i§2©mgte, 1 1 1 0©-#©«^ 

fc&ffiStlT^S. ^a^Tl 10 9(1 fWfflTFTl 1 0 8©y-hH@ 
££2©««i©ISfc:&lifcS*U IWfflTFT 1 1 0 8©y-h • y-^ra« 

io mzmztZo 1 1 o 4:fe,ktf$B3te*f 1 1 1 o©«©m»c 

EI 13 (A) ©W*tt» 03 0 (B) CDH^SIItlil/fci^CiS 
T5o fcfcU *SE©8SnsiRl£j&*&fc<5&«>* h7>yX^©«il JE**fc& 
oTV>5. 013 (A) ©Igl&fflTFT 1 1 0 7**B3 0 (B) © TFT 1 2 6 KlfS 
15 §U 013 (A) OfillfflTFTl 1 0 8#03 0 (B) © TFT 1 2 2£ffl 
H§U HI 3 (A) ©&jtfflTFT 1 1 0 6 #0 3 0 (B) © TFT 1 2 4\zm^T 

So 

013 (B) ©HSttt, 1911 1 5 1, 14 2, 11 

43, mmn (iii) 1 1 44, My^fflTFTi 1 45, mtft 

20 1 1 4 6,f»fflTFTl 1 4 7,|gibfflTFT 1 14 8,Mif 1 14 9, 

%ytm? ii4o i^tt^. Amu 1151 \tnmm®& 1141 c&asnT 
assiiiHiKi 141^, mmiiiBi%4 0 3cs*$nTVi5««8iia 

25 X-f *;f>^fflTF T 1 1 4 5 ©$*- hm^te, IS 1 ©j&tfc'l 1 4 2 

n, us 1 ©m^teif 1151 k:sm*3 n, us 2 ©msfcugSHS tftihs 
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<D$gi<Dmmt. fiWTFTi i4 70ii©iitcii$nT^. & 
jtiTFTi 1 46<D>f-hnmt, m2(D£3&s§i 1 43\zmmtn. mom 
TOMTFTi i 4 80^1 onmzmman. mzommtmWimTFTi 
1 4 8®y-hsat» wMTFTi 1 4 7<D^-hmmt\zmm^nx^ 

5 5. «IEUjffl TFT1147©^2 0®Btt* 114 4 fcftft 

Sn, IKHlfflTFT 114 8®i2 0ii(l »f 1 1 4 0 ©-^©tillg 
iStlTH^. t«f 1149H ^ftffiftfflTFTl 1 4 7®y-hmSt^ 

2©«8£©rafc8§ffisn, wmtfti i 4 7 ©^*- h • v-t^je* 
■earr*. m» cm«) 1 1 4 4*5^^^^ 1140 ©^©mut^s, 

013 (b) <Dmm\t, ®6 (b) <D®&*mm\zmmistzmG\ztm-? 

£. fcfcU *^©?7itn3ft##g&£fc#>, ^^^©Utete, SttKfto 
TVi5. 013 (B) ©IiI«lfflTFT114 7^6 (B) © TFT 1 2 2 fcffi 
y£U013 (B) ©tt»/8TFTl 1 48#06 (B) © TFT1 2 6 KlfflMIU 
15 013 (B) 0§jffflTFT114 6^i6 (B) CD TFT 12 4 tCffi^t" -5>o 

013 (C) 0mm\t. ffi-t^l 12 1, miCO^Hl 12 2, fg2©;££g| 
112 3, m 300^^1 135, 1 2 4, 1 138, X-fy5F> 

^fflTFTl 12 5, WTFT1 1 2 6, IlfflTFTl 12 7, ^g&^l 
12 8, m^MT FT1129, 57-TFT1130, 1131, ISSt 

20 A^JTFT 1 13 2, &&TFT1 1 3 3, fgft?^ 1 1 3 6 ££^3. #if^ 
m«lElS& 1 1 3 7CM£nW£o 
^7?>^TFT1 1 2 5©^*-hf!M, |gl©££i&ll 1 2 2 \zmm2 

n\ 7,-(v^>^mi:¥T\ 1 2 5©sgi©m^«{t^iii 1 2 lK&^sn, 7. 

•fyf>yfTFTl 1 2 5©H2©tt^teiEi!j/flTFT 1 1 2 7©^-hm® 
25 £, iSfflTFTl 1 2 6©^lCDm^^f-^$riTU-5. MTFT1 1 2 
6©y~h«^te, Sg2©££g£l 1 2 3l££i^£*l, *8£fflTFTl 1 2 6©SI 
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2 <Dm\**tm 1124 icsa*sttTv>*. mwimrFr 1 27011 <omm\t 
%yt%?i 1 3 eo-^ommz^m^n, kiwbtfti 1 2 7<Dm2<Dnmt 
nffiUT ft 1 1 2 9®^i (DmmzmmznT^z. mmur fti 1 2 9 ©n 

1 2 4fc&«<*ttTV>.5. £*JtS?-l 1 3 l©-#©mHte, 
5 i»TFTl 1 2 9 0$*-h*Sfttf$7-TFTl 1 3 0©y-r-*ffiK& 

1 1 2 4fcft8tenw*. $7-tfti 130© 

3! 1 ©SgtemM 1 1 2 4fd&i££ft, 5 7-TFTl 1 3 0 0^2 01111 

msstA^TFT 1 1 3 2(Dmi(DmmizmmtstiT^z> 0 mmxtiTFTi 132 
©&2©mffitt««BBi 1 3 8\z&mzn, icsaatfti 1 3 2®y-Mg 
10 «fg 3 ojfeSiB 1135 izmmznx^z. mm&wr f t 1 1 3 3 ©y- hss 

ttSi 3 ©£M 113 5 fciasn, *«tfi^FT FT1133©11 0«C»«ff 
8H38 C»«Sn, 1I«!|T F T 1 1 3 3 ©|g 2 T F T 1 1 

2 9 ©y- hSS&tf 3 y-T F T 1 1 3 0 ©y- MI[;gi$tlTt^. mm 

mi 12 4fcj;t8e3te*^i 1 3 6©«©iiSfc«, ^n-erajfcom&j&JA* 
15 $n> s^tm&M^WT^o 

So 

<«M3) 

<kD#fcb&*&, -eos&flsofltewi, fiic^oTiife*. -e©^©, fg^pst? 
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l^T, 06 (C) -06 (E) <D&ol3.®&*ft^Z>ZtX&Z>o ^LX, 06 (C) 
~06 (E) (D^^Um^Z^X, j]U>h5- ; 7-mV&*mi$.t ; b2~D(Dh7> 

5 ■Ztf&Z&'DXgiZ.ZZttfXgZo 

zt>\zm<D^mtvx\$, mmmo)&2*&\z&ox%:z.2>z\tx$)Z>o z\n 
\t, mmmmtt&m^x^zm^ £rcm*x^tz^m$o£*>t>om£\zhm 
mxzz. ^^kicfco, &mm<Dmm*mB-?%>zttfx%z>o 

io k>, jfrcM h/^>xz®%\zmB-?z>z\ttfx2%o 

15 Ti^Bj-r^o eii hy>vx^m^ntcmTmm^-u>^mz^ 
xm±?zz\tiz£^xMf&t<nrc¥£ytgiWcD±-ffimx$>r), mi 2 <b> &l 0 

1 2 (A) ©A-A'K&tt&HfM, 012 (C) \£M 1 2 (A) ©B-B'K&tt 

z>mmmx&z>o 

MU4 o o i±\zmt>titzmm&4 oo2t, v-ziE^mmm®&4 003 

20 t, ¥*-hmWMW]®&4 0 0 4 a, b<h£Btf£5KbT, ->-M40 0 9 

«^e>nTv^» ^fcij^4 0 0 2 «h> 7-xii-5tMi»&4 003^ y 

-his^WmW)m^4 0 04 a, btO±(Iy-'J>^4 0 0 8#1$#e>ttTV> 
3. ckoT]iima54 0 0 2<h, V-7.ffl^lSffijlHlSS4 0 0 3 t, f f— his^B.M 
W}®&40 0 4 a, b£Wu £K4 0 0 1 ty-JW4 0 0 9<^>-U>^4 0 
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DESCRIPTION 



SIGNAL LINE DRIVING CIRCUIT AND LIGHT EMITTING DEVICE 
5 Technical Field 

The present invention relates to a technique of a signal line drive circuit. Further, 
the present invention relates to a light emitting device including the signal line drive 
circuit. 

10 Background Art 

Recently, display devices for performing image display are being developed. 
Liquid crystal display devices that perform image display by using a liquid crystal 
element are widely used as display devices because of advantages of high image quality, 
thinness, lightweight, and the like. 

15 In addition, light emitting devices using self-light emitting elements as light 

emitting elements are recently being developed. The light emitting device has 
characteristics of, for example, a high response speed suitable for motion image display, 
low voltage, and low power consumption, in addition to advantages of existing liquid 
crystal display devices, and thus, attracts a great deal of attention as the next generation 

20 display device. 

As gradation representation methods used in displaying a multi-gradation image 
on a light emitting device, an analog gradation method and a digital gradation method 
are given. The former analog gradation method is a method in which the gradation is 
obtained by analogously controlling the magnitude of a current that flows in a light 

25 emitting element. The latter digital gradation method is a method in which the light 
emitting element is driven only in two states thereof: an ON state (state where the 
luminance is substantially 100%) and an OFF state (state where the luminance is 



1 



X ) i 



substantially 0%). In the digital gradation method, since only two gradations can be 
displayed, a method configured by combining the digital gradation method and a 
different method to display multi-gradation images has been proposed. 

When classification is made based on the type of a signal that is input to pixels, a 
5 voltage input method and a current input method are given as pixel-driving methods. 
The former voltage input method is a method in which: a video signal (voltage) that is 
input to a pixel is input to a gate electrode of a driving element; and the driving element 
is used to control the luminance of a light emitting element. The latter current input 
method is a method in which the set signal current is flown in a light emitting element 

10 to control the luminance of the light emitting element. 

Hereinafter, referring to Fig. 16A, a brief description will be made on an 
example of a circuit of a pixel in a light emitting device employing the voltage input 
method and a driving method thereof. The pixel shown in Fig. 16A includes a signal 
line 501, a scanning line 502, a switching TFT 503, a driving TFT 504, a capacitor 

15 device 505, a light emitting element 506, and power sources 507 and 508. 

When the potential of the scanning line 502 varies, and the switching TFT 503 is 
turned ON, a video signal that has been input to the signal line 501 is input to a gate 
electrode of the driving TFT 504. According to the potential of the input video signal, a 
gate-source voltage of the driving TFT 504 is determined, and a current flowing 

20 between the source and the drain of the driving TFT 504 is determined. This current is 
supplied to the light emitting element 506, and the light emitting element 506 emits 
light. As a semiconductor device for driving the light emitting element, a polysilicon 
transistor is used. However, the polysilicon transistor is prone to variation in electrical 
characteristics, such as a threshold value and an ON current, due to defects in a grain 

25 boundary. In the pixel shown in Fig. 16A, if characteristics of the driving TFT 504 vary 
in units of the pixel, even when identical video signals have been input, the magnitudes 
of the corresponding drain currents of the driving TFTs 504 are different. Thus, the 



I ) 



luminance of the light emitting element 506 varies. 

To solve the problems described above, a desired current may be input to the 
light emitting element, regardless of the characteristics of the TFTs for driving the light 
emitting element From this viewpoint, the current input method has been proposed 
5 which can control the magnitude of a current that is supplied to a light emitting element 
regardless of the TFT characteristics. 

Next, referring to Figs. 16B and 17, a brief description will be made with respect 
to a circuit of a pixel in a light emitting device employing the current input method and 
a driving method thereof. The pixel shown in Fig. 16B includes a signal line 601, first 

10 to third scanning lines 602 to 604, a current line 605, TFTs 606 to 609, a capacitor 

element 610, and a light emitting element 611. A current source circuit 612 is disposed 
to each signal line (each column). 

Operations of from video signal-writing to light emission will be described by 
using Fig. 17. In Fig. 17, reference numerals denoting respective portions conform to 

15 those shown in Fig. 16. Figs. 17A to 17C schematically show current paths. Fig. 17D 
shows the relationship between currents flowing through respective paths during a write 
of a video signal, and Fig. 17E shows a voltage accumulated in the capacitor device 610 
also during the write of a video signal, that is, a gate-source voltage of the TFT 608. 
First, a pulse is input to the first and second scanning lines 602 and 603 to turn 

20 the TFTs 606 and 607 ON. A signal current flowing through the signal line 601 at this 
time will be referred to as Id ata . As shown in Fig. 17A, since the signal current I<, ata is 
flowing through the signal line 601, the current separately flows through current paths 
Ii and I 2 in the pixel. Fig. 17D shows the relationship between the currents. Needless 
to say, the relationship is expressed as Idata = Ii + h- 

25 The moment the TFT 606 is turned ON, no charge is yet accumulated in the 

capacitor device 610, and thus, the TFT 608 is OFF. Accordingly, I 2 = 0 and I da!a = I, 
are established. In the moment, the current flows between electrodes of the capacitor 



device 610, and charge accumulation is performed in the capacitor device 610. 

Charge is gradually accumulated in the capacitor device 610, and a potential 
difference begins to develop between both the electrodes (Fig. 17E). When the 
potential difference of both the electrodes has reached V, h (point A in Fig. 17E), the 
5 TFT 608 is turned ON, and I 2 occurs. As described above, since 1^ = Ii + I 2 is 
established, while h gradually decreases, the current keeps flowing, and charge 
accumulation is continuously performed in the capacitor device 610. 

In the capacitor device 610, charge accumulation continues until the potential 
difference between both the electrodes, that is, the gate-source voltage of the TFT 608 

10 reaches a desired voltage. That is, charge accumulation continues until the voltage 

reaches a level at which the TFT 608 can allow the current I data to flow. When charge 
accumulation terminates (B point in Fig. 17E), the current Ii stops flowing. Further, 
since the TFT 608 is fully ON, Id ata = I 2 is established (Fig. 17B). According to the 
operations described above, the operation of writing the signal to the pixel is completed. 

15 Finally, selection of the first and second scanning lines 602 and 603 is completed, and 
the TFTs 606 and 607 are turned OFF. 

Subsequently, a pulse is input to the third scanning line 604, and the TFT 609 is 
turned ON. Since V G s that has been just written is held in the capacitor device 610, the 
TFT 608 is already turned ON, and a current equal to Id aU flows thereto from the current 

20 line 605. Thus, the light emitting element 611 emits light. At this time, when the TFT 
608 is set to operate in a saturation region, even if the source-drain voltage of the TFT 
608 varies, a light emitting current I EL flowing to the light emitting element 611 flows 
without variation. 

As described above, the current input method refers to a method in which the 
25 drain current of the TFT 609 is set to have the same current value as that of the signal 
current I da ta set in the current source circuit 612, and the light emitting element 611 
emits light with the luminance corresponding to the drain current. By using the thus 
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structured pixel, the effects of the characteristic variations of TFTs constituting the 
pixel is reduced, and a desired current can be supplied to the light emitting element. 

Incidentally, in the light emitting device employing the current input method, a 
signal current corresponding to a video signal needs to be precisely input to a pixel. 
5 However, when a signal line drive circuit (corresponding to the current source circuit 
612 in Fig. 16) used to input the signal current to the pixel is constituted by polysilicon 
transistors, variation in characteristics thereof occurs, thereby also causing variation in 
characteristics of the signal current. 

That is, in the light emitting element employing the current input method, 
10 influence by variation in characteristics of TFTs constituting the pixel and the signal 

line drive circuit need to be suppressed. However, while the effects of the characteristic 
variations of TFTs constituting the pixel is reduced by using the pixel having the 
structure of Fig. 16B, reduction of the effects of characteristic variations of TFTs 
constituting the signal line drive circuit is difficult. 
15 Hereinafter, using Fig. 18, a brief description will be made of the structure and 

operation of a current source circuit disposed in the signal line drive circuit that drives 
the pixel employing the current input method. 

The current source circuit 612 shown in Figs. 18A and 18B corresponds to the 
current source circuit 612 of Fig. 16B. The current source circuit 612 includes constant 
20 current sources 555 to 558. The constant current sources 555 to 558 are controlled by 
signals that are input via respective terminals 551 to 554. The magnitudes of currents 
supplied from the constant current sources 555 to 558 are different from one another, 
and the ratio thereof is set to 1 : 2 : 4 : 8. 

Fig. 18B shows a circuit structure of the current source circuit 612, in which the 
2 5 constant current sources 555 to 558 shown therein correspond to transistors. The ratio 
of ON currents of the transistors 555 to 558 is set to 1 : 2 : 4 : 8 according to the ratio 
(1:2:4:8) of the value of L (gate length)/W (gate width). The current source circuit 612 



J 



then can control the current magnitudes at 2 4 = 16 levels. Specifically, currents having 
16-gradation analog values can be output for 4-bit digital video signals. Note that the 
current source circuit 612 is constituted by polysilicon transistors, and is integrally 
formed with the pixel portion on the same substrate. 
5 As described above, conventionally, a signal line drive circuit incorporated with 

a current source circuit has been proposed (for example, refer to Non-patent Documents 
1 and 2). 

In addition, digital gradation methods include a method in which a digital 
gradation method is combined with an area gradation method to represent multi- 

10 gradation images (hereinafter, referred to as area gradation method), and a method in 

which a digital gradation method is combined with a time gradation method to represent 
multi-gradation images (hereinafter, referred to as time gradation method). The area 
gradation method is a method in which one pixel is divided into a plurality of sub-pixels, 
emission or non-emission is selected in each of the sub-pixels, and the gradation is 

1 5 represented according to a difference between a light emitting area and the other area in 
a single pixel. The time gradation method is a method in which gradation 
representation is performed by controlling the emission period of a light emitting 
element. To be more specific, one frame period is divided into a plurality of subframe 
periods having mutually different lengths, emission or non-emission of a light emitting 

20 element is selected in each period, and the gradation is presented according to a 

difference in length of light emission time in one frame period. In the digital gradation 
method, the method in which a digital gradation method is combined with a time 
gradation method (hereinafter, referred to as time gradation method) is proposed. (For 
example, refer to Patent Document 1). 

25 

[Non-patent Document 1] 

Reiji Hattori & three others, "Technical Report of Institute of Electronics, 
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Information and Communication Engineers (DEICE) ED 2001-8, pp. 7-14, "Circuit 
Simulation of Current Specification Type Polysilicon TFT Active Matrix-Driven 
Organic LED Display" 

5 [Non-patent Document 2] 

Reiji H et al.; "AM-LCD'Ol", OLED-4, pp. 223-226 

[Patent Document 1] 
JP 2001-5426 A 

10 

Disclosure of the Invention 

The above-described current source circuit 612 is set such that the ON-state 
currents of the transistors are in a proportion of 1:2:4:8 by the design of the value L 
(gate length)/W (gate width). However, in the transistors 555 to 558, many factors 

15 including variations in the gate length, gate width, and the thickness of a gate insulator 
film, which are caused by the difference in manufacturing process and a substrate for 
use, conspire to cause variations in the threshold value and mobility. Therefore, it is 
difficult to set the proportion of the ON-state currents of the transistors 555 to 558 to 
1:2:4:8 accurately as designed. In brief, the values of currents to be supplied to pixels 

20 vary by column. 

In order to set the proportion of the ON-state currents of the transistors 555 to 
558 to 1:2:4:8 accurately as designed, all the characteristics of the current source 
circuits in all columns must be the same. In other words, it is necessary for all the 
characteristics of the transistors of the current source circuits held in the signal-line 

25 drive circuit to be the same; however, it is extremely difficult to realize. 

The present invention has been made in consideration of the above problems, and 
provides a signal-line drive circuit capable of reducing the effects of the characteristic 

7 



variations of TFTs and supplying a desired signal current to pixels. Furthermore, the 
present invention provides a light emitting device capable of reducing the effects of the 
characteristic variations of TFTs that constitute both the pixels and the drive circuit and 
supplying a desired signal current to light-emitting elements using the pixels with the 
circuit configuration in which the effects of the characteristic variations of TFTs are 
reduced. 

The present invention provides a signal-line drive circuit with a new 
configuration equipped with an electrical circuit (referred to as a current source circuit 
in this specification) that carries a desired constant current with reduced effects of 
characteristic variations in TFTs. Furthermore, the present invention provides a light 
emitting device equipped with the signal-line drive circuit described above. 

The present invention provides a signal-line drive circuit having a current source 
circuit disposed in each column (each signal line and so on). 

In the signal-line drive circuit of the present invention, a signal current is set in 
the current source circuit arranged in each signal line using a video-signal constant 
current source . The current source circuit in which the signal current is set is capable 
of feeding a current proportional to the video-signal constant current source . Thus, the 
effects of the characteristic variations of TFTs constituting the signal-line drive circuit 
can be reduced by using the current source circuit. 

The video-signal constant current source may be integrated with the signal-line 
drive circuit on the substrate. Alternatively, current may be inputted as a video-signal 
current from the outside of the substrate using an IC or the like. In this case, a constant 
current or a current responsive to the video signal is supplied as a video-signal current 
from the exterior of the substrate to the signal-line drive circuit. 

The outline of the signal-line drive circuit of the present invention will be 
described with reference to Figs. 1 and 2. Figs. 1 and 2 show a signal-line drive circuit 
around the ith to (i + 2)th three signal lines. 

8 



Referring to Fig. 1, a signal-line drive circuit 403 has a current source circuit 
420 arranged in each signal line (each column). The current source circuit 420 has a 
terminal a, a terminal b, and a terminal c. From the terminal a, a setting signal is 
inputted. To the terminal b, a current (signal current) is supplied from a video-signal 
5 constant current source 109 connected to the current line. From the terminal c, a signal 
held in the current source circuit 420 is outputted through a switch 101. In other words, 
the current source circuit 420 is controlled by the setting signal inputted from the 
terminal a; to which the supplied signal current is inputted through the terminal b; and 
which outputs a current proportional to the signal current through the terminal c. The 
10 switch 101 is arranged between the current source circuit 420 and pixels connected to 
the signal line, and the ON/OFF of the switch 101 is controlled by a latch pulse. 

Next, a signal-line drive circuit having a different configuration form that of Fig. 
1 will be described with reference to Fig. 2. In Fig. 2, the signal-line drive circuit 403 
includes two or more current source circuits 420 for each signal line (each column). 
15 The current source circuit 420 includes a plurality of current source circuits. 
Assuming that two current source circuits are provided, the current source circuit 420 
includes a first current source circuit 421 and a second current source circuit 422. 
Each of the first current source circuit 421 and the second current source circuit 422 
includes a terminal a, a terminal b, a terminal c, and a terminal d. Through the terminal 
20 a, a setting signal is inputted. Through the terminal b, a current (signal current) is 
supplied from the video-signal constant current source 109 connected to the current 
line. Through the terminal c, a signal held in each of the first current source circuit 421 
and the second current source circuit 422 is outputted. In other words, the current 
source circuit 420 is controlled by the setting signal inputted through the terminal a and 
25 a control signal inputted through the terminal d; to which the supplied signal current is 
inputted through the terminal b; and which outputs a current (signal current) 
proportional to the signal current through the terminal c. The switch 101 is arranged 



between the current source circuit 420 and pixels connected to the signal line, and the 
ON/OFF of the switch 101 is controlled by a latch pulse. Through the terminal d, a 
control signal is inputted. 

In this specification, the operation of bringing the writing of signal current 1^ to 
the current source circuit 420 to an end (setting a signal current, setting so as to allow 
the output of a current proportional to the signal current by the signal current, and 
defining so that the current source circuit 420 can output the signal current) is called a 
setting operation; and the operation of inputting the signal current 1^ to pixels 
(operation of the current source circuit 420 to output a signal current) is called an 
inputting operation. Referring to Fig. 2, since the control signals inputted to the first 
current source circuit 421 and the second current source circuit 422 are different from 
each other, one of the first current source circuit 421 and the second current source 
circuit 422 performs setting operation and the other performs inputting operation. Thus, 
the two operations can be performed at the same time. 

In the present invention, a light emitting device includes a panel having a pixel 
section including light-emitting elements and a signal-line drive circuit enclosed 
between the substrate and a cover member; a module mounting an IC and the like on the 
panel; and a display. In short, the light emitting device corresponds to the general term 
for the panel, module, and the display. 

The signal-line drive circuit of the present invention includes latches each having 
a current source circuit. The signal-line drive circuit of the present invention can be 
applied to both an analog intensity-level system and a digital intensity-level system. 

According to the present invention, the TFT can be replaced with a general 
transistor using a single crystal, a transistor using an SOI (silicon on insulator), an 
organic transistor and so on for application. 

The present invention is a signal-line drive circuit comprises first and second 
current source circuits corresponding to respective plurality of signal lines; a shift 
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register; and n (n is a natural number of one or more) video-signal constant current 
source s, characterized in that: 

each of the first and second current source circuits has a capacitance means and 
a supply means; wherein 

the capacitance means held in one of the first and second source circuits 
converts a current including a current supplied from each of the n video-signal constant 
current source s to voltage in accordance with a sampling pulse supplied from the shift 
register and a latch pulse supplied from the exterior; and the supply means held in the 
other supplies a current responsive to the converted voltage; and 

the values of the currents to be supplied from the n video-signal constant current 
source s are set to a proportion of 2°:2 1 :- • • :2 n . 

The present invention is a signal-line drive circuit comprising (2 x n) current 
source circuits corresponding to respective plurality of signal lines; a shift register; and 
n (n is a natural number of one or more) video-signal constant current source s, 
characterized in that: 

the (2 x n) current source circuits includes a capacitance means for converting a 
current supplied from either one of the n video-signal constant current source s to 
voltage in accordance with a sampling pulse supplied from the shift register and a latch 
pulse supplied from the exterior; and a supply means for supplying a current 
corresponding to the converted voltage; 

a current is supplied to each of the plurality of signal lines from the n current 
source circuits selected from the (2 x n) current source circuits; and 

the values of the currents to be supplied from the n video-signal constant current 
source s are set to a proportion of 2°:2 1 :- • • :2 n . 

The signal-line drive circuit with the foregoing configuration according to the 
present invention includes a shift register and a latch having two or more current source 
circuits. The current source circuit having a supply means and a capacitance means 



can supply a predetermined value of current without being affected by the characteristic 
variations of the constituting transistors. The signal-line drive circuit has a logical 
operator. A sampling pulse supplied from the shift register and a latch pulse supplied 
from the exterior are inputted to the two input terminals of the logical operator. In the 
present invention, the two or more current source circuits disposed in the latch are 
controlled using a signal outputted from the output terminal of the logical operator. In 
this case, the operation of converting the supplied current to a voltage can accurately be 
performed in the current source circuit over a long period of time. 

In the present invention, there is provided a signal-line drive circuit having the 
foregoing current source circuits. Furthermore, in the present invention, there is 
provided a light emitting device capable of reducing the effects of the characteristic 
variations in TFTs that constitute both the pixels and the drive circuit, and supplying a 
desired signal current 1^ to light-emitting elements by using pixels with the circuit 
configuration in which the effects of the characteristic variations in TFTs are reduced. 

Brief Description of the Drawings 

Fig. 1 is a view of a signal line drive circuit. 

Fig. 2 is a view of a signal line drive circuit. 

Fig. 3 is views of a signal line drive circuit (1-bit, 2-bit). 

Fig. 4 is a view of a signal line drive circuit (1-bit). 

Fig. 5 is a view of a signal line drive circuit (2-bit). 

Fig. 6 is a circuit diagram of current source circuits. 

Fig. 7 is a circuit diagram of current source circuits. 

Fig. 8 is a circuit diagram of current source circuits. 

Fig. 9 is a circuit diagram of a video-signal current source . 

Fig. 10 is a circuit diagram of a video-signal current source . 
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Fig. 11 is a circuit diagram of a video-signal current source . 
Fig. 12 is a view of the appearance of a light emitting device according to the 
present invention. 

Fig. 13 is a circuit diagram of pixels of a light emitting device. 
5 Fig. 14 is an explanatory view of a driving method of a light emitting device 

according to the present invention. 

Fig. 15 is a view of a light emitting device of the present invention. 
Fig. 16 is a circuit diagram of a pixel in a light emitting device. 
Fig. 17 is an explanatory view of operations of a pixel in the light emitting 
10 device. 

Fig. 18 is a view of a current source circuit. 

Fig. 19 is an explanatory view of operations of a current source circuit. 

Fig. 20 is an explanatory view of operations of a current source circuit. 

Fig. 21 is an explanatory view of operations of a current source circuit. 
15 Fig. 22 is a view of an electronic device to which a light emitting device 

according to the present invention is applied. 

Fig. 23 is a circuit diagram of a video-signal current source . 

Fig. 24 is a circuit diagram of a video-signal current source . 

Fig. 25 is a circuit diagram of a video-signal current source . 
20 Fig. 26 is a view of a signal line drive circuit (2-bit). 

Fig. 27 is a circuit diagram of a current source. 

Fig. 28 is a circuit diagram of a current source. 

Fig. 29 is a circuit diagram of a current source. 

Fig. 30 is a circuit diagram of a current source. 
25 Fig. 31 is a circuit diagram of a current source. 

Fig. 32 is a circuit diagram of a current source. 

Fig. 33 is a view showing a signal line drive circuit. 
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Fig. 34 
Fig. 35 
Fig. 36 
Fig. 37 
Fig. 38 
Fig. 39 
Fig. 40 
Fig. 41 
Fig. 42 
Fig. 43 
Fig. 44 
Fig. 45 
Fig. 46 
Fig. 47 
Fig. 48 
Fig. 49 
Fig. 50 



s a view showing a signal line drive circuit. 

s a view showing a signal line drive circuit. 

s a view showing a signal line drive circuit. 

s a view showing a signal line drive circuit. 

:s a view showing a signal line drive circuit. 

s a view showing a signal line drive circuit. 

s a view showing a signal line drive circuit. 

s a view showing a signal line drive circuit. 

s a view showing a signal line drive circuit. 

s a view showing a signal line drive circuit. 

is a circuit diagram of a video-signal current source 

s a circuit diagram of a video-signal current source 

s a circuit diagram of a video-signal current source . 

s a circuit diagram of a video-signal current source . 

s a view of a signal line drive circuit. 

s a layout view of a current source circuit. 

s a circuit diagram of a current source circuit. 



20 Best Mode for carrying but the Invention 

[First Embodiment] 

In this embodiment, an example of a circuit structure and its operation of a 
current source circuit 420 which is supplied in a signal line drive circuit of the present 
25 invention will be described. 

In the invention, a setting signal input from a terminal a represents a signal 
input from an output terminal of a logical operator. In other words, the setting signal in 
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Fig. 1 corresponds to the signal input from the output terminal of the logical operator. 
In the present invention, the setting operation of the current source circuit 420 is 
performed in accordance with the signal input from the output terminal of the logical 
operator. 

5 One of two input terminals of the logical operator is input with a sampling 

pulse from a register, and the other is input with a latch pulse. In the logical operator, a 
logic operation of two signals which have been input is performed, and a signal from 
the output terminal is output. Then in the current source circuit, the setting operation or 
the input operation is performed according to the signal input from the output terminal 

10 of the logical operator. 

Note that a shift register has a structure including, for example, flip-flop 
circuits (FFs) in a plurality of columns. A clock signal (S-CLK), a start pulse (S-SP), 
and an inverted clock signal (S-CLKb) are input to the shift register, and signals serially 
output according to the timing of the input signals are called sampling pulses. 

!5 In Fig. 6A, a circuit including switches 104, 105a, and 106, a transistor 102 (n- 

channel type), and a capacitor device 103 for retaining a gate-source voltage VGS of the 
transistor 102 corresponds to the current source circuit 420. 

In the current source circuit 420, the switch 104 and the switch 105a are turned 
ON by a signal input via the terminal a. A current is supplied via a terminal b from a 

20 video-signal current source 109 (hereafter referred to as constant current source 109) 
connected to a current line (video line), and a charge is retained in the capacitor device 
103. The charge is retained in the capacitor device 103 until a signal current Id ala 
supplied from the constant current source 109 becomes identical with a drain current of 
the transistor 102. 

25 Then, the switch 104 and the switch 105a are turned OFF by a signal input via 

the terminal a. As a result, since the predetermined charge is retained in the capacitor 
device 103, the transistor 102 is imparted with a capability of flowing a current having a 
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magnitude corresponding to that of the signal current I^u. If the switch 101 (signal 
current control switch) and the switch 106 are turned into a conductive state, a current 
via a terminal c flows to a pixel connected to the signal line. At this time, since the gate 
voltage of the transistor 102 is maintained at a predetermined gate voltage in the 
5 capacitor device 103. Thus, the effects of the characteristic variations of TFTs 

constituting the signal line drive circuit is reduced, and the magnitude of the current 
input to the pixel can be controlled. 

The connection structure of the switch 104 and the switch 105a is not limited to 
the structures shown in Fig. 6A. For example, the structure may be such that one of 

10 terminals of the switch 104 is connected to the terminal b, and the other terminal is 
connected between itself and the gate electrode of the transistor 102; and one of 
terminals of the switch 105a is connected to the terminal b via the switch 104, and the 
other terminal is connected to the switch 106. Then, the switch 104 and the switch 105a 
are controlled by a signal input from the terminal a. 

15 Alternatively, the switch 104 may be disposed between the terminal b and the 

gate electrode of the transistor 104, and the switch 105a may be disposed between the 
terminal b and the switch 116. Specifically, referring to Fig. 27A, lines, switches, and 
the like may be disposed such that the connection is structured as shown in Fig. 27(A1) 
in the setting operation, and the connection is structured as shown in Fig. 27(A2) in the 

20 input operation. The number of wirings, the number of switches, and the structure are 
not particularly limited. 

In the current source circuit 420 of Fig. 6A, the signal setting operation (setting 
operation) and the signal inputting operation (input operation) to the pixel or the current 
source circuit, that is, the current outputting operation from the current source circuit 

25 cannot be performed simultaneously. 

Referring to Fig. 6B, a circuit including a switch 124, a switch 125, a transistor 
122 (n-channel type), a capacitor device 123 for retaining a gate-source voltage VGS of 



the transistor 122, and a transistor 126 (n-channel type) corresponds to the current 
source circuit 420. 

The transistor 126 functions as either a switch or a part of a current source 
transistor. 

5 In the current source circuit 420 shown in Fig. 6B, the switch 124 and the 

switch 125 are turned ON by a signal input via the terminal a. Then, a current is 
supplied via the terminal b from the constant current source 109 connected to the 
current line, and a charge is retained in the capacitor device 123. The charge is retained 
therein until the signal current Idata flown from the constant current source 109 becomes 

10 identical with a drain current of the transistor 122. Note that, when the switch 124 is 
turned ON, since a gate-source voltage VGS of the transistor 126 is set to 0 V, the 
transistor 126 is turned OFF. 

Subsequently, the switch 124 and the switch 125 are turned OFF by a signal 
input via the terminal a. As a result, since a predetermined charge is retained in the 

15 capacitor device 123, the transistor 122 is imparted with a capability of flowing a 
current having a magnitude corresponding to that of the signal current Idata- If the 
switch 101 (signal current control switch) is turned into a conductive state, the current 
flows to the pixel connected to the signal line via the terminal c. At this time, since the 
gate voltage of the transistor 122 is maintained by the capacitor device 123 at a 

20 predetermined gate voltage, a drain current corresponding to the signal current Idata 
flows to the drain region of the transistor 122. Thus, the effects of the characteristic 
variations of TFTs constituting the signal line drive circuit is reduced, and the 
magnitude of the current input to the pixel can be controlled. 

When the switches 124 and 125 have been turned OFF, gate and source 

25 potentials of the transistor 126 are varied not to be the same. As a result, since the 

charge retained in the capacitor device 123 is distributed also to the transistor 126, and 
the transistor 126 is automatically turned ON. Here, the transistors 122 and 126 are 



connected in series, and the gates thereof are connected. Accordingly, each of the 
transistors 122 and 126 serves as a multi-gate transistor. That is, a gate length L of the 
transistor varies between the setting operation and the input operation. Therefore, the 
value of the current supplied from the terminal b at the time of the setting operation can 
5 be made larger than the value of the current supplied from the terminal c at the time of 
the input operation. Thus, various loads (such as wiring resistances and cross 
capacitances) disposed between the terminal b and the constant current source 109 can 
be charged even faster. Consequently, the setting operation can be completed quickly. 
The number of switches, the number of wirings, and their connection 

10 structures are not particularly limited Specifically, referring to Fig. 27B, wirings and 
switches may be disposed such that the connection is structured as shown in Fig. 27(B1) 
in the setting operation, and the connection is structured as shown in Fig. 27(B2) in the 
input operation. In particular, in Fig. 27(C2), it is sufficient that the charge 
accumulated in a capacitor device 107 does not leak. The number of switches and 

15 wirings are not particularly limited. 

Note that, in the current source circuit 420 shown in Fig. 6B, the signal setting 
operation (setting operation) and the signal inputting operation (input operation) to the 
pixel, that is, the current outputting operation from the current source circuit cannot be 
performed simultaneously. 

20 Referring to Fig. 6C, a circuit including a switch 108, a switch 110, transistors 

105b, 106 (n-channel type), and a capacitor device 107 for retaining gate-source 
voltages VGS of the transistors 150b and 106 corresponds to the current source circuit 
420. 

In the current source circuit 420 shown in Fig. 6C, the switch 108 and the 
25 switch 110 are turned ON by a signal input via a terminal a. Then, a current is supplied 
via a terminal b from the constant current source 109 connected to the current line, and 
a charge is retained in the capacitor device 107. The charge is retained therein until the 



signal current 1^ flown from the constant current source 109 becomes identical with a 
drain current of the transistor 105b. At this time, since the gate electrodes of the 
transistor 105b and of the transistor 106 are connected to each other, the gate voltages 
of the transistor 105b and the transistor 106 are retained by the capacitor device 107. 
5 Then, the switch 108 and the switch 110 are turned OFF by the signal input via 

the terminal a. As a result, since a predetermined charge is retained in the capacitor 
device 107, the transistor 106 is imparted with a capability of flowing a current having a 
magnitude corresponding to that of the signal current Id ata . If the switch 101 (signal 
current control switch) is turned to a conductive state, a current flows to the pixel 

10 connected to the signal line via a terminal c. At this time, since the gate voltage of the 
transistor 106 is maintained by the capacitor device 107 at the predetermined gate 
voltage, a drain current corresponding to the current (the signal current Id ata ) flows to 
the drain region of the transistor 106. Thus, the effects of the characteristic variations 
of TFTs constituting the signal line drive circuit is reduced, and the magnitude of the 

15 current input to the pixel can be controlled. 

At this time, characteristics of the transistor 105b and the transistor 106 need to 
be the same to cause the drain current corresponding to the signal current 1^ to flow 
precisely to the drain region of the transistor 106. To be more specific, values such as 
mobility and thresholds of the transistor 105b and the transistor 106 need to be the same. 

20 In addition, in Fig. 6C, the value of W (gate width)/L (gate length) of each of the 

transistor 105b and the transistor 106 may be arbitrarily set, and a current proportional 
to the signal current Id ata supplied from the constant current source 109 and the like may 
be supplied to the pixel. 

Further, the value of W/L of the transistor 105b or the transistor 106 that is 

25 connected to the constant current source 109 is set high, whereby the write speed can be 
increased by supplying a large current from the constant current source 109. 

With the current source circuit 420 shown in Fig. 6C, the signal setting operation 
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(setting operation) can be performed simultaneously with the signal inputting operation 
(input operation) to the pixel. 

Each of the current source circuits 420 of Figs. 6D and 6E has the same circuit 
element connection structures as that of the current source circuit 420 of Fig. 6C, except 
5 for the connection structure of the switch 110. In addition, since the operation of the 
current source circuit 420 of each of Figs. 6D and 6E conforms to the operation of the 
current source circuit 420 of Fig. 6C, a description thereof will be omitted in the present 
embodiment. 

Note that, the number of switches, the number of wirings, and their connection 
10 structures are not particularly limited. Specifically, referring to Fig. 27C, wirings and 
switches may be disposed such that the connection is structured as shown in Fig. 27(C1) 
in the setting operation, and the connection is structured as shown in Fig. 27(C2) in the 
input operation. In particular, in Fig. 27(C2), it is sufficient that the charge 
accumulated in the capacitor device 107 does not leak. 
15 Referring to Fig. 28A, a circuit including switches 195b, 195c, 195d, and 195f, a 

transistor 195a, and a capacitor device 195e corresponds to the current source circuit. 
In the current source circuit shown in Fig. 28 A, the switches 195b, 195c, 195d, and 
195f are turned ON by a signal input via a terminal a. Then, a current is supplied via a 
terminal b from the constant current source 109 connected to the current line. A 
20 predetermined charge is retained in the capacitor device 195e until the signal current 

supplied from the constant current source 109 becomes identical with a drain current of 
the transistor 195a. 

Then, the switches 195b, 195c, 195d, and 195f are turned OFF by a signal input 
via the terminal a. At this time, since the predetermined charge is retained in the 
25 capacitor device 195e, the transistor 195a is imparted with a capability of flowing a 

current having a magnitude corresponding to that of the signal current. This is because 
the gate voltage of the transistor 195a is set by the capacitor device 195a to a 



predetermined gate voltage, and a drain current corresponding to a current (reference 
current) flows to the drain region of the transistor 195a. In this state, a current is 
supplied to the outside via a terminal c. Note that, in the current source circuit shown in 
Fig. 28A, the operation for setting the current source circuit to have a capability of 
5 flowing a signal current cannot be performed simultaneously with the input operation 
for inputting the signal current to the pixel. In addition, when a switch controlled by 
the signal input via the terminal a is ON, and also, when a current is controlled not to 
flow from the terminal c, the terminal c needs to be connected to another line of the 
other potential. Here, the line potential is represented by Va. Va may be a potential 

10 sufficient to flow a current flowing from the terminal b as it is, and may be a power 
supply voltage Vdd as an example. 

Note that, the number of switches, the number of wirings, and their connection 
structures are not particularly limited. Specifically, referring to Figs. 28B and 28C, 
wirings and switches may be disposed such that the connection is structured as shown 

15 in either Fig. 28(B1) or 28(C1) in the setting operation, and the connection is structured 
as shown in either Fig. 28(B2) or 28(C2) in the input operation. The number of wirings 
and switches are not particularly limited. 

Further, in the current source circuits of Figs. 6A and 6C to 6E, the current-flow 
directions (directions from the pixel to the signal line drive circuit) are the same. The 

20 polarity (conductivity type) of each of the transistor 102, the transistor 105b, and the 
transistor 106 can be of p-channel type. 

Fig. 7A shows a circuit structure in which the current-flow direction (direction 
from the pixel to the signal line drive circuit) is the same, and the transistor 102 shown 
in Fig. 6A is set to be of p-channel type. In Fig. 7A, with the capacitor device disposed 

25 between the gate and the source, even when the source potential varies, the gate-source 
voltage can be maintained. Further, Figs. 7B to 7D show circuit diagrams in which the 
current-flow directions (directions from the pixel to the signal line drive circuit) are the 



same, and the transistor 105b and the transistor 106 shown in Figs. 6C to 6E are set to 
be of p-channei type. 

Further, Fig. 29A shows a case where the transistor 195a is set to be of p- 
channel type in the structure of Fig. 28. Fig. 29B shows a case where the transistors 
122 and 126 are set to be of p-channel type in the structure of Fig. 6B. 

Referring to Fig. 31, a circuit including switches 104 and 116, a transistor 102, 
a capacitor device 103, and the like corresponds to the current source circuit. 

Fig. 31 A corresponds to the circuit of Fig. 6 A that is partly modified. In the 
current source circuit of Fig. 31A, the transistor gate width W varies between the setting 
operation of the current source and the input operation. Specifically, in the setting 
operation, the connection is structured as shown in Fig. 31B, in which the gate width W 
is large. In the input operation, the connection is structured as shown in Fig. 31C, in 
which the gate width W is small. Therefore, the value of the current supplied from the 
terminal b at the time of the setting operation can be made larger than the value of the 
current supplied from the terminal c at the time of the input operation. Thus, various 
loads (such as wiring resistances and cross capacitances) disposed between the terminal 
b and the constant current source for the video signal can be charged even faster. 
Consequently, the setting operation can be completed quickly. 

Note that, Fig. 31 shows the circuit of Fig. 6 A that is partly modified. In 
addition, the circuit can be easily applied to, for example, other circuits shown in Fig. 6 
and to the circuits shown in Fig. 7, Fig. 28, Fig. 30, and Fig. 29. 

Note that, in the above mentioned current source circuits, a current flows from 
the pixel to the signal line drive circuit. However, the current not only flows from the 
pixel to the signal line drive circuit, but also may flow from the signal line drive circuit 
to the pixel. It depends on the structure of the pixel that the current flows in a direction 
from the pixel to the signal line drive circuit or in a direction from the signal line drive 
circuit to the pixel. In the case where the current flows from the signal line drive circuit 
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to the pixel, Vss (low potential power source) may be set to Vdd (high potential power 
source), and the transistors 102, 105b, 106, 122, and 126 may be set to be of p-channel 
type in Fig. 6. Also in the circuit diagram shown in Fig. 7, Vss may be set to Vdd, and 
the transistors 102, 105b, and 106 may be of n-channel type. 
5 Note that wirings and switches may be disposed such that the connection is 

structured as shown in Figs. 30 (Al) to (Dl) in the setting operation, and the connection 
is structured as shown in Figs. 30 (A2) to (D2) in the input operation. The number of 
switches, the number of wirings and their connection structures are not particularly 
limited. 

10 Note that, in all the current source circuits described above, the disposed 

capacitor device may not be disposed by being substituted by, for example, a gate 
capacitance of a transistor. 

Hereinafter, a description will be made in detail regarding the operations of the 
current source circuits of Figs. 6A, 7 A, 6C to 6E, and 7B to 7D among those described 

15 above by using Figs. 6 and 7. To begin with, the operations of the current source 
circuits of Figs. 6A and 7A will be described with reference to Fig. 19. 

Figs. 19A to 19C schematically show paths of a current flowing among circuit 
elements. Fig. 19D shows the relationship between the current flowing through each 
path and the time when the signal current Idaia is written to the current source circuit. 

20 Fig. 19E shows the relationship between the voltage accumulated in a capacitor device 
16, that is, the gate-source voltage of a transistor 15, and the time when the signal 
current Idata is written to the current source circuit. In the circuit diagrams of Figs. 19A 
to 19C, numeral 11 denotes a video-signal current source , each of switches 12 to 14 is a 
semiconductor device having a switching function, numeral 15 denotes a transistor (n- 

25 channel type), numeral 16 denotes a capacitor device, and numeral 17 denotes a pixel. 
In this embodiment, the switch 14, the transistor 15, and the capacitor device 16 form 
an electric circuit corresponding to a current source circuit 20. Drawing lines and 



reference symbols are shown in Fig. 19A. Since drawing lines and reference symbols 
shown in Figs. 19B and 19C are similar to those shown in Fig. 19A, they are omitted 
here. 

A source region of the n-channel transistor 15 is connected to Vss, and a drain 
5 region thereof is connected to the video-signal current source 11. One of electrodes of 
the capacitor device 16 is connected to Vss (the source of the transistor 15), and the 
other electrode is connected to the switch 14 (the gate of the transistor 15). The 
capacitor device 16 plays a role of holding the gate-source voltage of the transistor 15. 
Note that, in practice, the current source circuit 20 is supplied in the signal line 
10 drive circuit. A current corresponding to the signal current Uztz flows via, for example, 
a circuit element included in the signal line or the pixel from the current source circuit 
20 supplied in the signal line drive circuit. However, since Fig. 19 is a diagram for 
briefly explaining the outline of the relationship among the video-signal current source 
11, the current source circuit 20, and the pixel 17, a detailed illustration of the structure 
15 is omitted. 

First, an operation (setting operation) of the current source circuit 20 for 
retaining the signal current Id ala will be described by using Figs. 19A and 19B. 
Referring to Fig. 19A, the switch 12 and the switch 14 are turned ON, and the switch 13 
is turned OFF. In this state, the signal current I<j ala is output from the video-signal 

20 current source 11, and flows to the current source circuit 20 from the video-signal 

current source 11. At this time, since the signal current Idata is flowing from the video- 
signal current source 11, the current flows separately through current paths Ii and I 2 in 
the current source circuit 20, as shown in Fig. 19A Fig. 19D shows the relationship at 
this time. Needless to say, the relationship is expressed as I da ta = Ii + fe. 

25 The moment the current starts to flow from the video-signal current source 11, 

since no charge is accumulated in the capacitor device 16, the transistor 15 is OFF 
Accordingly, I 2 = 0 and I<jata = Ii are established. 
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A charge is gradually accumulated into the capacitor device 16, and a potential 
difference begins to occur between both electrodes of the capacitor device 16 (Fig, 19E). 
When the potential difference of both the electrodes has reached V lh (point A in Fig. 
19E), the transistor 15 is turned ON, and I 2 >0 is established. As described above, since 
Idata = Ii + while Ii gradually decreases, the current keeps flowing. The charge 
accumulation is continuously performed in the capacitor device 16. 

The potential difference between both the electrodes of the capacitor device 16 
serves as the gate-source voltage of the transistor 15. Thus, the charge accumulation in 
the capacitor device 16 continues until the gate-source voltage of the transistor 15 
reaches a desired voltage, that is, a voltage (VGS) that allows the transistor is to be 
flown with the current Id aU . When the charge accumulation terminates (B point in Fig. 
19E), the current Ij stops flowing. Further, since the TFT 15 is ON, 1^ = I 2 is 
established (Fig. 19B). 

Next, an operation (input operation) for inputting the signal current 1^ to the 
pixel will be described by using Fig. 19C When the signal current I<, ata is input to the 
pixel, the switch 13 is turned ON, and the switch 12 and the switch 14 are turned OFF. 
Since VGS written in the above-described operation is held in the capacitor device 16, 
the transistor 15 is ON. A current identical with the signal current I data flows to Vss via 
the switch 13 and transistor 15, and the input of the signal current I data to the pixel is 
then completed. At this time, when the transistor 15 is set to operate in a saturation 
region, even if the source-drain voltage of the transistor 15 varies, a current flowing 
into the pixel can flows constantly. 

In the current source circuit 20 shown in Fig. 19, as shown in Figs. 19A to 19C, 
the operation is divided into an operation (setting operation; corresponding to Figs. 19A 
and 19B) for completing a write of the signal current 1^ to the current source circuit 
20, and an operation (input operation; corresponding to Fig. 19C) for inputting the 
signal current Id ata to the pixel). Then, in the pixel, a current is supplied to the light 
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emitting element in accordance with the input signal current 1^. 

The current source circuit 20 of Fig. 19 is not capable of performing the setting 
operation and the input operation simultaneously. In the case where the setting 
operation and the input operation need to be performed simultaneously, at least two 
current source circuits are preferably supplied to each of a plurality of signal lines each 
of which is connected with a plurality of pixels and which are provided in a pixel 
portion. However, if the setting operation can be performed within a period during 
which the signal current 1^ is not input to the pixel, only one current source circuit 
may be provided for each signal line (each column). 

Although the transistor 15 of the current source circuit 20 shown in each of 
Figs. 19A to 19C is of n-channel type, the transistor 15 of the current source circuit 20 
may be of p-channel type, of course. Here, a circuit diagram for the case where the 
transistor 15 is of p-channel type is shown in Fig. 19. Referring to Fig. 19F, numeral 31 
denotes a video-signal current source , each switches 32 to 34 is a semiconductor device 
(transistor) having a switching function, numeral 35 denotes a transistor (p-channel 
type), numeral 36 denotes a capacitor device, and numeral 37 denotes a pixel. In this 
embodiment, the switch 34, the transistor 35, and the capacitor device 36 form an 
electric circuit corresponding to a current source circuit 24. 

The transistor 35 is of p-channel type. One of a source region and a drain 
region of the transistor 35 is connected to Vdd, and the other is connected to the 
constant current source 31. One of electrodes of the capacitor device 36 is connected to 
Vdd, and the other electrode is connected to the switch 36. The capacitor device 36 
plays a role of holding the gate-source voltage of the transistor 35. 

An operation of the current source circuit 24 of Fig. 19F is similar to that of the 
current source circuit 20 described above, except for the current-flow direction, and 
thus, a description thereof will be omitted here. In the case of designing the current 
source circuit in which the polarity of the transistor 15 is changed without changing the 
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current-flow direction, the circuit diagram of Fig. 7A may be referenced. 

Note that in Fig. 32, the current-flow direction is the same as in Fig. 19F, in 
which the transistor 35 is of n-channel type. The capacitor device 36 is connected 
between the gate and the source of the transistor 35. The source potential of the 
transistor 35 varies between the setting operation and the input operation. However, 
even when the source potential varies, since the gate-source voltage is retained, a 
normal operation is implemented. 

Next, operations of the current source circuits shown in Figs. 6C to 6E and Figs. 
7B to 7D will be described by using Figs. 20 and 21. Figs. 20A to 20C schematically 
show paths through which a current flows among circuit elements. Fig. 20D shows the 
relationship between the current flowing through each path and the time when the signal 
current U*t a is written to the current source circuit. Fig. 20E shows the relationship 
between the voltage accumulated in a capacitor device 46, that is, the gate-source 
voltages of transistor 43, 44, and the time when the signal current 1^ is written to the 
current source circuit. Further, in the circuit diagrams of Figs. 20A to 20C, numeral 41 
denotes a video-signal current source , a switch 42 is a semiconductor device having a 
switching function, numerals 43 and 44 denote transistors (n-channel type), numeral 46 
denotes a capacitor device, and numeral 47 denotes a pixel. In this embodiment, the 
switch 42, the transistors 43 and 44, and the capacitor device 46 compose an electric 
circuit corresponding to a current source circuit 25. Note that drawing lines and 
reference symbols are shown in Fig. 20A, and since drawing lines and reference 
symbols shown in Figs. 20B and 20C conform to those shown in Fig. 20A, they are 
omitted. 

A source region of the n-channel transistor 43 is connected to Vss, and a drain 
region thereof is connected to the video signal current source 41. A source region of 
the n-channel transistor 44 is connected to Vss, and a drain region thereof is connected 
to a terminal 48 of the light emitting element 47. One of electrodes of the capacitor 
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device 46 is connected to Vss (the sources of the transistors 43 and 44), and the other 
electrode thereof is connected to the gate electrodes of the transistors 43 and 44. The 
capacitor device 46 plays a role of holding gate-source voltages of the transistors 43 and 
44. 

5 Note that, in practice, the current source circuit 25 is provided in the signal line 

drive circuit. A current corresponding to the signal current Id ata flows via, for example, 
a circuit element included in the signal line or the pixel, from the current source circuit 
25 provided in the signal line drive circuit. However, since Fig. 20 is a diagram for 
briefly explaining the outline of the relationship among the video-signal current source 
10 41, the current source circuit 25, and the pixel 47, a detailed illustration of the structure 
is omitted. 

In the current source circuit 25 of Fig. 20, the sizes of the transistors 43 and 44 
are important. Hereinafter, using different reference symbols, a case where the sizes of 
the transistors 43 and 44 are identical and a case the sizes are mutually different will be 

15 described. Referring to Figs. 20A to 20C, the case where the sizes of the transistors 43 
and 44 are mutually identical will be described by using the signal current Id ata . The 
case where the sizes of the transistors 43 and 44 are mutually different will be described 
by using a signal current I datal and a signal current Id ata2 . Note that the sizes of the 
transistors 43 and 44 are determined by using the value of W (gate width)/L (gate 

20 length) of each transistor. 

First, the case where the sizes of the transistors 43 and 44 are mutually identical 
will be described. To begin with, operations for retaining the signal current Id ata in the 
current source circuit 20 will be described by using Figs. 20A and 20B. Referring to 
Fig. 20A, when the switch 42 is turned ON, the signal current I da(a is set in the video 

25 signal current source 41, and flows from the video-signal current source 41 to the 

current source circuit 25. At this time, since the signal current I data is flowing from the 
video-signal current source 41, the current flows separately through current paths U 



and I 2 in the current source circuit 20, as shown in Fig. 20A. Fig. 20D shows the 
relationship at this time. Needless to say, the relationship is expressed as I^ta = Ii + I2. 

The moment the current starts to flow from the video signal current source 41, 
since no charge is yet accumulated in the capacitor device 46, the transistors 43 and 44 
5 are OFF. Accordingly, I 2 = 0 and Id ata = l x are established. 

Then, a charge is gradually accumulated into the capacitor device 46, and a 
potential difference begins to occur between both electrodes of the capacitor device 46 
(Fig. 20E). When the potential difference of both the electrodes has reached V th (point 
A in Fig. 20)), the transistors 43 and 44 are turned ON, and I 2 >0 is established. As 
10 described above, since Id ata = Ii + I 2 , while Ii gradually decreases, the current keeps 

flowing. The charge accumulation is continuously performed in the capacitor device 46. 

The potential difference between both the electrodes of the capacitor device 46 
serves as the gate-source voltage of each of the transistors 43 and 44. Thus, the charge 
accumulation in the capacitor device 46 continues until each the gate-source voltages of 
15 the transistors 43 and 44 reaches a desired voltage, that is, a voltage (VGS) that allows 
the transistor 44 to be flown with the current Id ata . When the charge accumulation 
terminates (B point in Fig. 20E), the current Ii stops flowing. Further, since the 
transistors 43 and 44 are ON, I«, ata = I 2 is established (Fig. 20B). 

Next, an operation for inputting the signal current 1^ to the pixel will be 
20 described by using Fig. 20C. First, the switch 42 is turned OFF. Since VGS written at 
the above-described operation is retained in the capacitor device 46, the transistors 43 
and 44 are ON. A current identical with the signal current Id ata flows from the pixel 47. 
Thus, the signal current Id ata is input to the pixel. At this time, when the transistor 44 is 
set to operate in a saturation region, even if the source-drain voltage of the transistor 44 
25 varies, the current flowing in the pixel can be flown without variation. 

In the case of a current mirror circuit shown in Fig. 6C, even when the switch 42 
is not turned OFF, a current can be flown to the pixel 47 by using the current supplied 



from the video signal current source 41. That is, the setting operation for setting a 
signal for the current source circuit 20 can be implemented simultaneously with the 
operation (input operation) for inputting a signal to the pixel. 

Next, a case where the sizes of the transistors 43 and 44 are mutually different 
5 will be described. An operation of the current source circuit 25 is similar to the above- 
described operation; therefore, a description thereof will be omitted here. When the 
sizes of the transistors 43 and 44 are mutually different, the signal current I^i set in 
the video signal current source 41 is inevitably different from the signal current U*t*2 
that flows to the pixel 47. The difference therebetween depends on the difference 

1 0 between the values of W (gate width)/L (gate length) of the transistors 43 and 44. 

In general, the W/L value of the transistor 43 is preferably set larger than that of 
the transistor 44. This is because the signal current Uatzi can be increased when the 
W/L value of the transistor 43 is set large. In this case, when the current source circuit 
is set with the signal current Idaui, Loads (cross capacitances, wiring resistances) can be 

15 charged. Thus, the setting operation can be completed quickly. 

The transistors 43 and 44 of the current source circuit 25 in each of Figs. 20A to 
20C are of n-channel type, but the transistors 43 and 44 of the current source circuit 25 
may be of p-channel type. Here, Fig. 21 shows a circuit diagram in which the 
transistors 43 and 44 are of p-channel type. 

20 Referring to Fig. 21, numeral 41 denotes a constant current source, a switch 42 is 

a semiconductor device having a switching function, numerals 43 and 44 denote 
transistors (p-channel type), numeral 46 denotes a capacitor device, and numeral 47 
denotes a pixel. In this embodiment, the switch 42, the transistors 43 and 44, and the 
capacitor device 46 form an electric circuit corresponding to a current source circuit 26. 

25 A source region of the p-channel transistor 43 is connected to Vdd, and a drain 

region thereof is connected to the constant current source 41. A source region of the p- 
channel transistor 44 is connected to Vdd, and a drain region thereof is connected to a 
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terminal 48 of the light emitting element 47. One of electrodes of the capacitor device 
46 is connected to (source), and the other electrode is connected to the gate electrodes 
of the transistors 43 and 44. The capacitor device 46 plays a role of holding gate-source 
voltages of the transistors 43 and 44. 

The operation of the current source circuit 24 of Fig. 21 is similar to that shown 
in each of Figs. Figs. 20A to 20C except for the current-flow direction, and thus, a 
description thereof will be omitted here. In the case of designing the current source 
circuit in which the polarities of the transistors 43 and 44 are changed without changing 
the current-flow direction, Fig. 7B and Fig. 32 may be referenced. 

In summary, in the current source circuit of Fig. 19, the current having the 
same magnitude as that of the signal current Id at a set in the constant current source flows 
to the pixel. In other words, the signal current Id ata set in the constant current source is 
identical in value with the current flowing to the pixel. The current is not effected by 
characteristic variations of transistors supplied in the current source circuit. 

In each of the current source circuits of Fig. 19 and Fig. 6B, the signal current 
Idata cannot be output to the pixel from the current source circuit in a period during 
which the setting operation is performed. Thus, two current source circuits are 
preferably provided for each signal line, in which an operation (setting operation) for 
setting a signal is performed to one of the current source circuits, and an operation 
(input operation) for inputting Id ata to the pixel is performed using the other current 
source circuit. 

However, in the case where the setting operation and the input operation are not 
performed at the same time, only one current source circuit may be provided for each 
column. The current source circuit of each of Figs. 28A and 29A is similar to the 
current source circuit of Fig. 19, except for the connection and current-flow paths. The 
current source circuit of Fig. 31 A is similar, except for the difference in magnitude 
between the current supplied from the constant current source and the current flowing 



from the current source circuit. The current source circuits of Figs. 6B and 29B are 
similar, except for the difference in magnitude between the current supplied from the 
constant current source and the current flowing from the current source circuit. 
Specifically, in Fig. 31A, only the gate width W of the transistor is different between 
the setting operation and the input operation; in Figs. 6B and 29B, only the gate length 
L is different between the setting operation and the input operation; and others are 
similar to those of the structure of the current source circuit in Fig. 19. 

In each of the current source circuits of Figs. 20 and 21, the signal current 1^ 
set in the constant current source and the value of the current flowing to the pixel are 
dependent on the sizes of the two transistors provided in the current source circuit. In 
other words, the signal current Id ata set in the constant current source and the current 
flowing to the pixel can be arbitrarily changed by arbitrarily designing the sizes (W 
(gate width)/L (gate length)) of the two transistors provided in the current source circuit. 
However, output of a precise signal current 1^ to the pixel is difficult in the case where 
variation is caused in the characteristics of the two transistors, such as threshold values 
and mobility. 

Further, in each of the current source circuits of Figs. 20 and 21, the signal can 
be input to the pixel during the setting operation. That is, the setting operation for 
setting the signal can be performed simultaneously with the operation (input operation) 
for inputting the signal to the pixel. Thus, unlike the current source circuit of Fig. 19, 
two current source circuits do not need to be provided in a single signal line. 

The present invention with the above structure can reduce the effects of 
characteristic variations in the TFT and supply a desired current to the outside. 

[Second embodiment] 

The above has described that, for a current source circuit like the one shown in 
Fig. 6 (and, Figs. 19, 31 A, 6B, 29B, or the like), preferably, two current source circuits 
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are provided for each signal line (each column), in which one of the current source 
circuits is used to perform the signal setting operation (set operation), and the other 
current source circuit is used to perform the Idata input operation (input operation) to the 
pixel. This is because the setting operation and the input operation cannot be performed 
5 simultaneously. In this embodiment, an exemplary circuit structure of the current 
source circuit 420 shown in Fig. 2, which has a signal drive circuit of the present 
invention, will be described with reference to Fig. 8. 

In the present invention, a setting signal input from a terminal a represents a 
signal input from an output terminal of a logical operator. In other words, the setting 
10 signal in Fig. 1 corresponds to the signal input from the output terminal of the logical 
operator. In the present invention, the setting operation of the current source circuit 420 
is performed in accordance with the signal input from the output terminal of the logical 
operator. 

One of two input terminals of the logical operator is input with a sampling 
15 pulse from a register, and the other is input with a latch pulse. In the logical operator, a 
logic operation of two signals which have been input is performed, and a signal from 
the output terminal is output. Then in the current source circuit, the setting operation or 
the input operation is performed according to the signal input from the output terminal 
of the logical operator. 
20 The current source circuit 420 is controlled by a setting signal input via the 

terminal a, and is input with a signal current supplied from the terminal b, thereby the 
current source circuit 420 outputs a current proportional to the signal current (a video- 
signal current) from the terminal c. 

Referring to Fig. 8A, a circuit including switches 134 to 139, a transistor 132 (n- 
25 channel type), and a capacitor device 133 for retaining a gate-source voltage VGS of the 
transistor 132 corresponds to the first current source circuit 421 or the second current 
source circuit 422. 
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In the first current source circuit 421 or the second current source circuit 422, the 
switch 134 and the switch 136 are turned ON by the signal input via the terminal a. 
Further, the switch 135 and the switch 137 are turned ON by the signal input from the 
control line via the terminal d. Then, a current (a video-signal current) is supplied via 
the terminal b from the video-signal current source 109 connected to the current line, 
and a charge is retained in the capacitor device 133. The charge is retained in the 
capacitor device 133 until the signal current I<i ata flown from the video-signal current 
source 109 becomes identical with a drain current of the transistor 132. 

Subsequently, the switches 134 to 137 are turned OFF by the signals input via 
the terminals a and d. As a result, since a predetermined charge is retained in the 
capacitor device 133, the transistor 132 is imparted with a capability of flowing a 
current having a magnitude corresponding to that of the signal current I<| ata . If the 
switches 101, 138 and 139 are turned into a conductive state, a current flows to a pixel 
connected to the signal line via the terminal c. At this time, since the gate voltage of 
the transistor 132 is maintained by the capacitor device 133 at the predetermined gate 
voltage, a drain current corresponding to the signal current Id ata flows to the drain region 
of the transistor 132. Thus, the effects of the characteristic variations of TFTs 
constituting the signal line drive circuit is reduced, and the magnitude of the current 
input to the pixel can be controlled. 

Referring to Fig. 8B, a circuit including switches 144 to 147, a transistor 142 
(n-channel type), a capacitor device 143 for retaining a gate-source voltage VGS of the 
transistor 142, and a transistor 148 (n-channel type) corresponds to the first current 
source circuit 421 or the second current source circuit 422. 

In the first current source circuit 421 or the second current source circuit 422, the 
switch 144 and the switch 146 are turned ON by the signal input via the terminal a. 
Further, the switch 145 and the switch 147 are turned ON by the signal input from the 
control line via the terminal d. Then, a current is supplied via the terminal b from the 
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constant current source 109 connected to the current line, and a charge is retained in the 
capacitor device 143. The charge is retained in the capacitor device 143 until a signal 
current U*t* that is flown from the constant current source 109 becomes identical with a 
drain current of the transistor 142. When the switch 144 and the switch 145 are turned 
5 ON, since a gate-source voltage VGS of the transistor 148 is set to 0 V, the transistor 
148 is automatically turned OFF. 

Subsequently, the switches 144 to 147 are turned OFF by the signals input via 
the terminals a and d. As a result, since the signal current I<| ata is retained in the 
capacitor device 143, the transistor 142 has a capability of flowing a current having a 

10 magnitude corresponding to that of the signal current I<t a(a . If the switch 101 is turned to 
a conductive state, a current is supplied to a pixel connected to the signal line via the 
terminal c. At this time, since the gate voltage of the transistor 142 is maintained by the 
capacitor device 143 at a predetermined gate voltage, a drain current corresponding to 
the signal current Idata flows to a drain region of the transistor 142. Thus, the effects of 

15 the characteristic variations of TFTs constituting the signal line drive circuit is reduced, 
and the magnitude of the current input to the pixel can be controlled. 

When the switches 144 and 145 have been turned OFF, gate and source 
potentials of the transistor 126 are varied not to be the same. As a result, since the 
charge retained in the capacitor device 143 is distributed also to the transistor 148, and 

20 the transistor 148 is automatically turned ON. Here, the transistors 142 and 148 are 
connected in series, and the gates thereof are connected. Accordingly, each of the 
transistors 142 and 148 serves as a multi-gate transistor. That is, a gate length L of the 
transistor varies between the setting operation and the input operation. Therefore, the 
value of the current supplied from the terminal b at the time of the setting operation can 

25 be made larger than that from the terminal c at the time of the input operation. Thus, 
various loads (such as wiring resistances and cross capacitances) disposed between the 
terminal b and the video-signal current source can be charged even faster. 



Consequently, the setting operation can be completed quickly. 

Note that Fig. 8A corresponds to a structure in which the terminal d is added to 
the structure of Fig. 6A. Fig. 8B corresponds to a structure in which the terminal d is 
added to the structure of Fig. 6B. Thus, the structures of Figs. 6A and 6B are added 
with switches in series, thereby being modified to those of Figs. 8A and 8B each of 
which is added with the terminal d. The structure of the current source circuit shown in, 
for example, Fig. 6, 7, 28, 29, or 31 can be arbitrarily used by arranging two switches in 
series in the first current source circuit 421 or the second current source circuit 422 of 
Fig. 2. 

The structure in which the current source circuit 420 including for each signal 
line the two current source circuits, namely, the first and second current source circuits 
421 and 422, is shown in Fig. 2. However, the present invention is not limited to this. 
For example, three current source circuits 420 may be provided for each signal line. 
Then, a signal current may be set by different r constant current sources 109 for the 
respective current source circuits 420. For example, it may be such that a 1-bit video- 
signal current source is used to set a signal current for one of the current source circuits 
420, a 2-bit video-signal current source is used to set a signal current for one of the 
current source circuits 420, and a 3-bit video-signal current source is used to set a 
signal current for one of the current source circuits 420. Thus, 3-bit display can be 
performed. 

This embodiment may be arbitrarily combined with first embodiment. That is, as 
shown in Figs. 4, 5, 26 and 27, current source circuits of Fig. 6 can be disposed such 
that two current source circuits are disposed in each column as shown in Fig. 2 from 
that one current source circuit is disposed in each column. Then, for example, in Fig. 2, 
assuming that a current supplied from the current source circuit 421 is 4.9A, a current 
supplied from the current source circuit 422 is 5.1A, by supplying a current from either 
the current source circuit 421 or the current source circuit 422 in each frame, variation 
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of the current source circuits can be averaged. 

This embodiment may be arbitrarily combined with first embodiment. 

[Third embodiment] 

In this embodiment, the structure of a light emitting device including the signal 
line drive circuit of the present invention will be described using Fig. 15. 

The light emitting device includes a pixel portion 402 including a plurality of 
pixels arranged in matrix on a substrate 401, and includes a signal line drive circuit 403 
and a first scanning line drive circuit 404 and a second scanning line drive circuit 405 in 
the periphery of the pixel portion 402. While the signal line drive circuit 403 and the 
two scanning line drive circuits 404 and 405 are provided in Fig. 15A, the present 
invention is not limited to this. The number of drive circuits may be arbitrarily 
designed depending on the pixel structure. Signals are supplied from the outside to the 
signal line drive circuit 403, the first scanning line drive circuit 404 and the second 
scanning line drive circuit 405 via FPCs 406. 

The structures and operations of the first scanning line drive circuit 404 and the 
second scanning line drive circuit 405 will be described using Fig. 15B. Each the first 
scanning line drive circuit 404 and the second scanning line drive circuit 405 includes a 
shift register 407 and a buffer 408. If the operation is described briefly, the shift 
register 407 sequentially outputs sampling pulses in accordance with a clock signal (G- 
CLK), a start pulse (S-SP), and an inverted clock signal (G-CLKb). Thereafter, the 
sampling pulses amplified in the buffer 408 are input to scanning lines, and the 
scanning lines are set to be in a selected state for each line. Signals are sequentially 
written to pixels controlled by the selected signal lines. 

Note that the structure may be such that a level shifter circuit is disposed 
between the shift register 407 and the buffer 408. Disposition of the level shifter circuit 
enables the voltage amplitude to be increased. 
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The structure of the signal line drive circuit 403 will be hereafter described This 
embodiment may be arbitrarily combined with Embodiments 1 and 2. 

[Fourth Embodiment] 

In this embodiment, the configuration and the operation of the signal-line drive 
circuit 403 shown in Fig. 15A will be described. In this embodiment, the signal-line 
drive circuit 403 used for performing analog intensity-level assigning or 1-bit digital 
intensity-level assigning will be described with reference to Fig. 3A and Fig. 4. 

Fig. 3A is a schematic diagram of the signal-line drive circuit 403 in analog 
intensity-level assigning or 1-bit digital intensity-level assigning. The signal-line drive 
circuit 403 includes a shift register 418 and a latch circuit 419. 

A brief description of the operation will be given. The shift register 418 is 
configured using a plurality of columns of flip-flop circuits (FFs), to which a clock 
signal (S-CLK), a start pulse (S-SP), and a clock inversion signal (S-CLKb) are inputted. 
Sampling pulses are outputted in sequence in accordance with the timing of such signals. 

The sampling pulses outputted from the shift register 418 are inputted to the 
latch circuit 419. To the latch circuit 419, a video signal (an analog video signal or a 
digital video signal) are inputted, which are held in each column in accordance with the 
timing of inputting the sampling pulses. 

A constant current source 109 for a video signal is connected to a video line. A 
signal current (corresponding to the video signal) set in the video-signal constant 
current source 109 is held in the latch circuit 419. 

A latch pulse is inputted to the latch circuit 419, and the video signal held in the 
latch circuit 419 is inputted to pixels connected to the signal line. The latch circuit 419 
is sometimes responsible for converting a digital signal to an analog signal. 

Next, the configuration of the latch circuit 419 will be described with reference 
to Fig. 4. Fig. 4 shows the outline of the signal-line drive circuit 403 around the ith to 
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(i+2)th three signal lines. 

The latch circuit 419 includes a switch 435, a switch 436, a current source 
circuit 437, a current source circuit 438, and a switch 439 for each column. The switch 

435 is controlled by the sampling pulse inputted from the shift register 418. The switch 

436 and the switch 439 are controlled by the latch pulses. 

To the switch 436 and the switch 439, inverted signals from each other are 
inputted. As a result, one of the current source circuit 437 and the current source 
circuit 438 performs setting operation and the other performs inputting operation. 

In other words, when the current source circuit 437 performs setting operation, 
the current source circuit 438 outputs a signal current to pixels, thus performing 
inputting operation at the same time. In this manner, the setting operation and the 
inputting operation of the current source s can be performed at the same time, allowing 
the setting operation to be accurately performed over a long period of time. 

This allows line-sequential driving. 

The signal current supplied from the video line (video data line) has a magnitude 
depending on the video signal. Thus, the amount of current supplied to the pixels is 
proportional to the signal current, allowing the provision of an image (a tone image). 

The current source circuit 437 and the current source circuit 438 are controlled 
by the signal inputted through the terminal a. The current source circuit 437 and the 
current source circuit 438 also hold a current (signal current I data ) set using the video- 
signal constant current source 109 connected to the video line (current line) via the 
terminal b. The switch 439 is arranged between the current source circuit 437 and the 
current source circuit 438 and the pixels connected to the signal line, wherein the 
On/OFF of the switch 439 is controlled by the latch pulse. 

For performing 1-bit digital intensity-level assigning, when the video signal is a 
light signal, the signal current I data is outputted from the current source circuit 437 or 
the current source circuit 438 to the pixels. On the other hand, when the video signal is 
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a dark signal, the current source circuit 437 or the current source circuit 438 has no 
ability of feeding current, thus feeding no current to the pixels. For performing analog 
intensity-level assigning, a signal current l^t* is outputted from a current source circuit 
433 to the pixels in response to the video signal. More specifically, in the current 
5 source circuit 437 and the current source circuit 438, the capacity (Vgs) of feeding a 
constant current is controlled by the video signal; thus, the brightness is controlled 
depending on the magnitude of the current outputted to the pixels. 

In the present invention, a setting signal inputted from the terminal a indicates a 
signal inputted from the output terminal of the logical operator. In other words, the 

10 setting signal in Fig. 1 corresponds to a signal inputted from the output terminal of the 
logical operator. In the present invention, the current source circuit 420 is set in 
correspondence with the signal inputted from the output terminal of the logical operator. 

The sampling pulse from the shift register is inputted to one of the two input 
terminals of the logical operator and the latch pulse is inputted to the other. The logical 

15 operator performs logical operation of the two inputted signal and outputs a signal from 
the output terminal. In the current source circuits, setting operation or inputting 
operation is performed in response to the signal inputted from the output terminal of the 
logical operator. 

The current source circuit 437 and the current source circuit 438 may freely 
20 employ the configuration of the current source circuits shown in Figs. 6 and 7, Fig. 29, 
Fig. 28, and Fig. 31. The current source circuits may not employ only one system but a 
plurality of systems. 

In Fig. 4, while the latch circuits are configured for one column from the video- 
signal constant current source 109, it is not limited to that. As shown in Fig. 33, a 
25 plurality of columns may be configured at the same time; in other words, polyphase 
configuration is possible. While Fig. 33 shows an arrangement of two video-signal 
constant current source s 109, another video-signal constant current source may be 



perform setting operation for the two video-signal constant current source s. 

The following are examples of a combination system of the current source 
circuit 437 and the current source circuit 438 and the advantages thereof. 

First, an example of employing a circuit of Fig. 6A for the current source circuit 
437 and the current source circuit 438 will be described. Using a current source 
circuit as in Fig. 6A allows the decrease of the number of transistors to be arranged, 
thus further reducing the effects of variations in the characteristics of the transistors. In 
other words, since a transistor for setting operation and a transistor for inputting 
operation are the identical transistor, they are not affected by the variations between the 
transistors at all. However, since the current in setting operation cannot be increased, 
setting operation cannot be performed more quickly. The current in setting operation 
corresponds to the current supplied to the latch circuit from the video-signal constant 
current source 109. 

The circuit diagram in this case is shown in Fig. 34. 

In Fig. 34, a current flows from the pixels toward the current source circuit 
through a signal line. However, the direction of the current varies depending on the 
pixel configuration. Therefore, Fig. 35 shows a circuit diagram when a current flows 
from the circuit source circuit toward the pixels. 

In this manner, a circuit in the case where the direction of the current is different 
can be configured by changing the polarities of the transistors. Alternatively, by using a 
circuit of Fig. 7A in place of Fig. 6A, a circuit in the case where the direction of the 
current is different can also be configured without changing the polarities of the 
transistors. 

Next, a case where a current mirror circuit as shown in Fig. 6C is employed as 
the current source circuit 437 and the current source circuit 438 will be described with 
reference to Fig. 36. 

In the two transistors of the current mirror circuit as in Fig. 6C, when the value 



of W (gate width)/L (gate length) of the transistor connected to the pixels is made lower 
than that of the transistor connected to the video-signal constant current source 109, the 
current value supplied from the video-signal constant current source 109 can be made 
high. 

In other words, the value W/L of the transistor for setting operation is set higher 
than the value W/L of the transistor for inputting operation. Then, the current for 
setting operation, that is, the current flowing from the video-signal constant current 
source 109 to the latch circuit can be made high. High current allows electrical charge 
to quickly be carried to a wiring cross capacitance accompanying wirings, thereby 
entering a steady state quickly. Thus, setting operation can be performed more quickly. 

The current mirror circuit as in Fig. 6C includes at least two transistors having a 
gate electrode in common or electrically connected thereto. When the two transistors 
vary in characteristics, the currents outputted from the source terminals or drain 
terminals of the transistors also vary. However, if the two transistors have identical 
characteristics, the currents outputted therefrom do not vary. Conversely, the 
characteristics of the two transistors need to be identical in order not to vary the 
outputted currents. In other words, in the current mirror circuit as in Fig. 6C, it is 
sufficient for the two transistors having a gate electrode in common or electrically 
connected thereto to have identical characteristics. There is no need for transistors 
having no common gate electrode to have the identical characteristics. This is because 
setting operation is performed for each current source circuit. In other words, it is 
sufficient for the transistor for the setting operation and the transistor used for inputting 
operation to have the identical characteristics. Even when the transistors having no 
common gate electrode have not identical characteristics, setting operation is performed 
for each current source circuit; therefore, variations in characteristics are corrected. 

In general, in the current mirror circuit as in Fig. 6C, the two transistors having a 
gate electrode in common or electrically connected thereto are arranged in close 
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proximity to each other in order to reduce the variations in the characteristics of the two 
transistors. 

Referring to Fig. 36, let the magnitude of current applied to the pixels be P. In 
the two transistors of the current mirror circuit as in Fig. 6C in the current source 
circuits (the current source circuits 437 and 438), if the value W/L of the transistor 
connected to the pixels is Wa, the value W/L of the transistor connected to the video 
signal line is set to (2 x Wa). Then, the current value becomes twice in the current 
source circuits (the current source circuits 437 and 438). Then, the video-signal 
constant current source 109 supplies a current of (2 x P). Consequently, since the 
current supplied from the video-signal constant current source 109 can be made high, 
the setting operation for the current source circuits (the current source circuits 437 and 
438) can be performed quickly and accurately. 

In summary, by employing the current mirror circuit as in Fig. 6C for a current 
source circuit and setting the value W/L to an appropriate value, the current supplied 
from the video-signal constant current source 109 can be made high. As a result, the 
setting operation for the current source circuit can be performed accurately. 

In other words, high current allows electrical charge to be carried quickly to a 
wiring cross capacitance parasitic on wirings, thereby entering a steady state. In the 
steady state, setting operation can be performed sufficiently. In performing the setting 
operation in a certain period of time, high current allows the circuit to enter a steady 
state quickly; thus, the setting operation can be performed sufficiently. If current is low, 
the duration of setting operation is completed before entering the steady state. In such a 
case, for lack of sufficient time, accurate setting operation cannot be performed. 
Therefore, high current allows quick and accurate setting operation for the current 
source circuit. 

However, the current mirror circuit as in Fig. 6C includes at least two transistors 
having a gate electrode in common or electrically connected thereto, wherein the 
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variations in the characteristics of the two transistors cause the variations of the current 
outputted therefrom. 

However, the magnitude of the current can be varied by setting the ratio W/L of 
the channel width W and the channel length L of the transistor to different values 
5 between the two transistors. Generally, the current in setting operation is set high, thus 
allowing quick setting operation. 

The current in setting operation corresponds to the current supplied from the 
video-signal constant current source 109. 

On the other hand, when the circuit as in Fig. 6A is used, the current flowing in 
10 setting operation and the current flowing in inputting operation are substantially equal. 
Therefore, the current for setting operation cannot be set high. However, the transistor 
for supplying current in setting operation and the transistor for supplying current in 
inputting operation are the identical. Therefore, they are not affected by the variations 
between the transistors at all. Accordingly, it is preferable to use an appropriate 
15 combination in the latch circuit, such as to use the current mirror circuit as in Fig. 6C 
for part where high current is desired in setting operation and to use the circuit as in Fig. 
6A for part where more accurate current is desired to output. 

Fig. 48 shows a circuit diagram when the current mirror circuit as in Fig. 6C is 
used in a low-order-bit (first-bit) current source circuit and the circuit as in Fig. 6A is 
20 used in a high-order-bit (second-bit) current source circuit. 

Transistors operated only as switches may have either polarity. 
Fig. 4 showed a case in which the circuit of Fig. 2 was applied to the circuit of 
Fig. 3A. Subsequently, a case in which the circuit of Fig. 1 is applied to the circuit of 
Fig. 3 A will be described with reference to Fig. 37. 
25 Referring to Fig. 37 A, a video signal (signal current) supplied over a video line 

is supplied to a current source circuit. The setting operation for the current source 
circuit is performed in accordance with the timing of a sampling pulse supplied from 
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the shift register 418. For example, with the configuration of Fig. 37A, the inputting 
operation (current output to pixels) is started after the setting operation of the current 
source circuit, thus allowing point sequential drive to be performed by sequentially 
setting the current source circuit on a column-by-column basis and then performing 
5 inputting operation. 

Fig. 37A shows a case of analog intensity-level assigning or a 1-bit digital 
intensity level; and Fig. 38 shows a case of 2-bit digital intensity level. 

Fig. 39 shows a circuit when the circuit of Fig. 38 employs the circuit of Fig. 6A. 
Fig. 40 shows a circuit when the circuit of Fig. 38 employs the circuit of Fig. 6C. 

10 Furthermore, Fig. 41 shows a circuit when a 1-bit current source circuit employs the 
circuit of Fig. 6C, and a 2-bit current source circuit employs the circuit of Fig. 6A. In 
the circuit of Fig. 41, the magnitude of the video signal current is increased by changing 
the value W/L of the 1-bit current source circuit. Consequently, the setting operation 
can be performed in substantially the same period of time as that of the 2-bit current 

15 source circuit. 

However, in sequential selection from the first to last column, it takes a long 
period of time to input signals to pixels in columns closer to the first. On the other hand, 
in columns closer to the last, pixels in the next row are selected immediately after the 
video signal has been inputted, resulting in a decreased period of time for inputting 

20 signals to pixels. In such a case, as shown in Fig. 37B, scanning-lines disposed in the 
pixel section 402 are divided at the center to increase the duration of inputting signals to 
the pixels. In that case, a scanning-line drive circuit is arranged on each of the left and 
right of the pixel section 402, wherein the pixels are driven using the scanning-line 
drive circuit. With such an arrangement, even for the pixels arranged in the same row, 

25 the duration of inputting signals can be changed between the right pixels and the left 
pixels. Fig. 37C shows output waveforms of the right and left scanning-line drive 
circuits in the first and second rows and a start pulse (S-SP) of the shift register 411. 



Since the duration of inputting signals to even the left pixels can be increased by the 
operation as the waveform in Fig. 37C, thus facilitating point sequential driving. 

In the signal-line drive circuit of the present invention, the layout diagram of the 
current source circuit arranged in a latch is illustrated in Fig. 49; and a circuit diagram 
corresponding thereto is shown in Fig. 50. 

This embodiment can freely be combined with the first to third embodiments. 
[Fifth Embodiment] 

In this embodiment, a detailed configuration and the operation of the signal-line 
drive circuit 403 shown in Fig. 15A will be described. In this embodiment, the signal- 
line drive circuit 403 used for performing 2-bit digital intensity-levels assigning will be 
described with reference to Fig. 3B, Fig. 5, and Fig. 26. 

Fig. 3B is a schematic diagram of the signal-line drive circuit 403 in performing 
2-bit digital intensity-level assigning. The signal-line drive circuit 403 includes the 
shift register 418 and the latch circuit 419. 

A brief description of the operation will be given. The shift register 418 is 
configured using a plurality of columns of flip-flop circuits (FFs), to which a clock 
signal (S-CLK), a start pulse (S-SP), and a clock inversion signal (S-CLKb) are inputted. 
Sampling pulses are outputted in sequence in accordance with the timing of such signals. 

The sampling pulses outputted from the shift register 418 are inputted to the 
latch circuit 419. To the latch circuit 419, a 2-bit digital video signal (digital data 1 and 
digital data 2) is inputted, which is held in each column in accordance with the timing 
of inputting the sampling pulses. 

A 1-bit digital video signal is inputted over a current line connected to the 1-bit 
video-signal constant current source 109. The 2-bit digital video signal is inputted over 
a current line connected to the 2-bit video-signal constant current source 109. The 
signal current (corresponding to the video signal) set in the 1-bit and 2-bit video-signal 
constant current source s 109 is held in the latch circuit 419. 
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A latch pulse is inputted to the latch circuit 419, and the 2-bit digital video signal 
(digital data 1 and digital data 2) held in the latch circuit 419 is inputted to pixels 
connected to the signal line. The latch circuit 419 is sometimes responsible for 
converting the digital signal to an analog signal. 
5 Next, the configuration of the latch circuit 419 will be described with reference 

to Fig. 5. Fig. 5 shows the outline of the signaMine drive circuit 403 for performing 2- 
bit digital intensity-level assigning around the ith to (i+l)th two signal lines. Similarly, 
Fig. 26 shows the outline of a signal-line drive circuit for performing 2-bit digital 
intensity-level assigning around the ith to (i+l)th two signal lines. 
10 Fig. 5 shows a case in which the video-signal constant current source s 109 

corresponding to the respective bits are arranged. 

Referring to Fig. 5, the latch circuit 419 includes a switch 435a, a switch 436a, a 
current source circuit 437a a current source circuit 438a, and a switch 439a for each 
column, and also includes a switch 435b, a switch 436b, a current source circuit 437b, 
15 a current source circuit 438b, and a switch 439b for each column. 

The switch 435a and the switch 435b are controlled by the sampling pulses 
inputted from the shift register 418. The switch 436a, the switch 439a, the switch 436b, 
and the switch 439b are controlled by the latch pulses. 

To the switch 436a and the switch 439a, inverted signals from each other are 
20 inputted. As a result, one of the current source circuit 437a and the current source 
circuit 438a performs setting operation and the other performs inputting operation. To 
the switch 436b and the switch 439b, inverted signals from each other are inputted. As 
a result, one of the current source circuit 437b and the current source circuit 438b 
performs setting operation and the other performs inputting operation. 
25 In other words, when the current source circuit 437 performs setting operation, 

the current source circuit 438 outputs a signal current to pixels at the same time, thus 
performing inputting operation. In this manner, since the setting operation and the 
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inputting operation of the current source circuits can be performed at the same time, 
setting operation can accurately be performed over a long period of time. 

The signal current supplied from the video line (video data line) has a magnitude 
depending on the video signal. Thus, the magnitude of current supplied to the pixels is 
5 proportional to the signal current, allowing the provision of an image. 
This allows line-sequential driving. 

Referring to Fig. 5, the current lines and the video-signal constant current source 
s are arranged in correspondence with the respective bits. The total amount of the 
current values supplied from the current source s of respective bits is supplied to the 
10 signal lines. In brief, the current constant source circuits have the function of digital- 
analog conversion. 

Each of the current source circuits (the current source circuits 437a, 438a, 437b, 
and 438b) has a terminal a, a terminal b, and a terminal c. Each of the current source 
circuits (the current source circuits 437a, 438a, 437b, and 438b) is controlled by a 

15 signal constant inputted through the terminal a, and holds a current (signal current Idata) 
that is set using the video-signal current source 109 connected to the video line via the 
terminal b. The current set in the 1-bit constant current source 109 is held in the 
current source circuit 437a and the current source circuit 438a. The current set in the 
2-bit constant current source 109 is held in the current source circuit 437b and the 

20 current source circuit 438b. The switch 439a and the switch 439b are arranged 
between each current source circuit (current source circuits 437a, 438a, 437b, and 
438b) and the pixels connected to the signal lines, wherein the On/OFF of the switch 
439a and the switch 439b are controlled by the latch pulse. 

When the video signal is a light signal, a signal current is outputted from each 

25 current source circuit (current source circuits 437a, 438a, 437b, and 438b) to the pixels. 
On the other hand, when the video signal is a dark signal, the current source circuits 
(current source circuits 437a, 438a, 437b, and 438b) have no ability of feeding current, 
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thus feeding no current to the pixels. More specifically, in the current source circuits 
(current source circuits 437a, 438a, 437b, and 438b), the ability (V GS ) of feeding a 
constant current is controlled by the video signal; thus, the brightness is controlled 
depending on the magnitude of the current outputted to the pixels. 
5 The total amount of the current from either of the 1-bit current source circuit 

437a and current source circuit 438a and either of the 2-bit current source circuit 437b 
and current source circuit 438b is carried to the pixels and in the signal lines connected 
to the pixels. 

Which of the 1-bit current source circuit 437a and current source circuit 438a 
10 performs setting operation and which performs inputting operation (output of current to 
the pixels) are controlled by the latch pulse. The same applies to the 2-bit current 
source circuit 437b and current source circuit 438b. 

In other words, the currents of the video signals of the respective bits are 
combined for DA conversion in the position where the currents flow from the current 
15 source circuit 437a and the current source circuit 437b toward the pixels. Therefore, 
the magnitude of the current has only to correspond to the respective bits. 

Next, the outline of the signal-line drive circuit shown in Fig. 26 will be 
described. Referring to Fig. 26, the latch circuit includes a switch 435c, a switch 435d, 
a switch 436c, a current source circuit 437c, a current source circuit 438c, and a switch 
20 439c for each column. The switch 435c and the switch 435d are controlled by the 
sampling pulses inputted from the shift register 418. The switch 436c and the switch 
439c are controlled by the latch pulses. 

To the switch 436c and the switch 439c, inverted signals from each other are 
inputted. As a result, one of the current source circuit 437c and the current source 
25 circuit 438c performs setting operation and the other performs inputting operation. One 
of the current source circuit 437c and the current source circuit 438c performs setting 
operation and the other performs inputting operation. 



In other words, when the current source circuit 437a performs setting operation, 
the current source circuit 438a outputs a signal current to pixels at the same time, thus 
performing inputting operation. In this manner, since the setting operation and the 
inputting operation of the current source circuits can be performed at the same time, 
5 setting operation can accurately be performed over a long period of time. 

In other words, the setting operation must be continued until a steady state in 
order to perform the setting operation accurately. Upon the steady state, no current 
flows to the gate electrode of a transistor (a transistor for supplying a constant current, 
corresponding to a transistor 102 in Fig. 6A) in the current source circuit, causing no 

10 change of the potential of a capacitance (corresponding to a capacitance device 103 in 
Fig. 6A) that holds the gate-to-sburce voltage of the transistor. It follows from such a 
state that setting operation is completed sufficiently. In short, a proper magnitude of 
current can be fed in inputting operation. However, setting operation of short duration 
may cause the setting operation to be completed before the steady state. In such a case, 

15 the capacitance that holds the gate-to-source voltage of the transistor is not at a correct 
potential. Therefore, a proper magnitude of current cannot be fed in inputting 
operation; thus, the circuit is affected by the variations in the characteristics of the 
transistors. Accordingly, setting operation of long duration allows accurate setting 
operation. 

20 Each of the current source circuits 437c and 438c has a terminal a, a terminal b, 

and a terminal c. Each of the current source circuits 437c and 438c is controlled by a 
signal inputted through the terminal a, and holds a current (signal current I da ia) that is set 
using the video-signal constant current source 109 connected to the video line via the 
terminal b. The current set in the 1-bit and 2-bit constant current source s 109 is held in 

25 the current source circuit 437a or the current source circuit 438a. The switch 439c is 
arranged between the current source circuits 437a and 438a and the pixels connected to 
the signal lines, wherein the ON/OFF of the switch 439c is controlled by the latch pulse. 



When the digital video signal is a light signal, signal current is outputted from 
the current source circuits 437c and 438c to the pixels. On the other hand, when the 
video signal is a dark signal, the current source circuits 437c and 438c have no ability 
of feeding current, thus feeding no current to the pixels. In brief, in the current source 
5 circuits 437c and 438c, the ability (V G s) of feeding a constant current is controlled by 
the video signal; thus, the brightness is controlled by the magnitude of the current 
outputted to the pixels. 

In the present invention, the setting signal inputted from the terminal a indicates 
a signal inputted from the output terminal of a logical operator. In other words, the 

10 setting signal in Fig. 1 corresponds to a signal inputted from the output terminal of the 
logical operator. In the present invention, the current source circuit 420 is set in 
accordance with the signal inputted from the output terminal of the logical operator. 

The sampling pulse from the shift register is inputted to one of the two input 
terminals of the logical operator and the latch pulse is inputted to the other. The logical 

15 operator performs logical operation of the two inputted signals and outputs a signal 
from the output terminal. In the current source circuits, setting operation or inputting 
operation is performed in accordance with the signal inputted from the output terminal 
of the logical operator. 

The following is an example of employing a circuit of Fig. 6A as each current 

20 source circuit shown in Fig. 5 and each current source circuit shown in Fig. 26. Using 
the current source circuit as in Fig. 6A decreases the number of transistors to be 
arranged, thus further reducing the effects of variations in the characteristics of the 
transistors. In other words, since a transistor for setting operation and a transistor for 
inputting operation are the identical transistor, they are not affected by the variations 

25 between the transistors at all. However, since the current in performing setting 
operation cannot be set high, setting operation cannot be performed more quickly. The 
current in setting operation corresponds to the current supplied to the latch circuit from 
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the video-signal constant current source 109. 

A circuit diagram in this case is shown in Fig. 42. 

Subsequently, a case where a current mirror circuit as shown in Fig. 6C is 
employed as each current source circuit shown in Fig. 5 and each current source 
5 circuit shown in Fig. 26 will be described with reference to Fig. 43. 

In the two transistors of the current mirror circuit as in Fig. 6C, when the value 
of W (gate width)/L (gate length) of the transistor connected to the pixels is smaller 
than that of the transistor connected to the video-signal constant current source 109, the 
current value supplied from the video-signal constant current source 109 can be made 
10 high. 

In other words, the value W/L of the transistor for setting operation is set higher 
than the value W/L of the transistor for inputting operation. Then, the current for 
setting operation, that is, the current flowing from the video-signal constant current 
source 109 to the latch circuit can be increased. High current allows electrical charge 

15 to be carried quickly to a wiring cross capacitance accompanying wirings, thereby 
entering a steady state quickly. Thus, setting operation can be performed more quickly. 

The current mirror circuit as in Fig. 6C includes at least two transistors having a 
gate electrode in common or electrically connected thereto. When the two transistors 
have identical characteristics, the currents outputted from the source terminals or drain 

20 terminals of the transistors do not vary. In brief, the two transistors need to be identical 
in order not to vary the outputted currents. In other words, it is sufficient for the two 
transistors having a gate electrode in common or electrically connected thereto to have 
identical characteristics in the current mirror circuit as in Fig. 6C. Transistors having 
no common gate electrode do not need to have the identical characteristic. This is 

25 because setting operation is performed for each current source circuit. In other words, 
it is sufficient for the transistor for the setting operation and the transistor used for 
inputting operation to have the identical characteristics. There is no need for transistors 
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having no common gate electrode to have the identical characteristics. Even when the 
transistors having no common gate electrode have not identical characteristics, setting 
operation is performed for each current source circuit; therefore, variations in 
characteristics are corrected. 
5 In general, in the current mirror circuit as in Fig. 6C, two transistors having a 

gate electrode in common or electrically connected thereto are arranged in close 
proximity to each other in order to reduce the variations in the characteristics thereof. 

Let the magnitude of current applied to the pixels be P. In the two transistors of 
the current mirror circuit in the current source circuits, if the value W/L of the 

10 transistor connected to the pixels is denoted by Wa, the value W/L of the transistor 
connected to the video signal line is set to (2 x Wa). Then, the current value becomes 
twice in each current source circuit. Then, the video-signal constant current source s 
109 (for 1-bit and 2-bit) supply a current of (2 x P) or (4 x P). Consequently, the 
current supplied from the video-signal constant current source s 109 can be increased, 

15 thus allowing the setting operation of each current source circuit to be performed 
quickly and accurately. 

Since this embodiment performs 2-bit digital intensity-level assigning, it is 
provided with four current source circuits (437a, 438a, 437b, and 438b) for each signal 
line in Fig. 5, and two current source circuits (437c and 438c) for each signal line in 

20 Fig. 26. 

The current source circuits (current source circuits 437a, 438a, 437b, and 438b) 
in Fig. 5 and the current source circuits (current source circuits 437c and 438c) shown 
in Fig. 26 can freely employ the circuit configurations of the current source circuits 
shown in Figs. 6 and 7, Fig. 29, Fig. 28, and Fig. 31. The current source circuits 420 
25 may adopt not only one system but also a plurality of systems. 

When the current source circuit held in the latch circuit is a current mirror 
circuit as in Fig. 6C, the value W (gate width)/L (gate length) of the transistor may be 




varied for each bit. This allows the current in setting operation for a low-order-bit 
current source circuit, that is, the current flowing from the low-order-bit video-signal 
constant current source 109 can be made high, leading to a quick setting operation. 

In a word, the value W/L of the transistor connected to the video-signal constant 
5 current source 109 is set higher than the W/L of the transistor connected to the pixels 
and signal lines. In short, the value W/L of the transistor for setting operation is set 
larger than the value W/L of the transistor for inputting operation. This further 
increases the current for setting operation, that is, the current flowing from the video- 
signal constant current source 109. 

10 However, the current mirror circuit as in Fig. 6C includes at least two transistors 

having a gate electrode in common or electrically connected thereto. When the two 
transistors vary in characteristics, the currents outputted therefrom also vary. However, 
the magnitude of the currents can be varied by setting the ratio W/L of the channel 
width W and the channel length L of the transistor to different values for the two 

15 transistors. Generally, the current in setting operation is set high, thus allowing quick 
setting operation. 

The current in setting operation corresponds to the current supplied from the 
video-signal constant current source 109. 

On the other hand, when the circuit as in Fig. 6A is used, the current flowing in 

20 setting operation and the current flowing in inputting operation are substantially equal. 
Therefore, the current for setting operation cannot be set high. However, the transistor 
for supplying current in setting operation and the transistor for supplying current in 
inputting operation are the identical. Therefore, they are not affected by the variations 
between the transistors at all. Accordingly, it is preferable to use an appropriate 

25 combination in the latch circuit, such as to use the current mirror circuit as in Fig. 6C 
for part where high current is desired in setting operation and to use the circuit as in Fig. 
6A for part where more accurate current is desired to output. 
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The current mirror circuit as in Fig. 6C includes at least two transistors having a 
gate electrode in common or electrically connected thereto. When the two transistors 
vary in characteristics, the currents outputted therefrom also vary. However, if the two 
transistors have identical characteristics, the currents outputted from the source 
5 terminals or drain terminals of the transistors do not vary. Conversely, the 
characteristics of the two transistors need to be identical in order not to vary the 
outputted currents. In other words, in the current mirror circuit as in Fig. 6C, it is 
sufficient for the two transistors having a gate electrode in common or electrically 
connected thereto to have identical characteristics. Transistors having no common gate 

10 electrode do not need to have the identical characteristic. This is because setting 
operation is performed for each current source circuit. In other words, it is sufficient 
for the transistor for the setting operation and the transistor used for inputting operation 
to have the identical characteristics. Even when the transistors having no common gate 
electrode have not identical characteristics, setting operation is performed for each 

15 current source circuit; therefore, variations in characteristics are corrected. 

In general, in the current mirror circuit as in Fig. 6C, two transistors having a 
gate electrode in common or electrically connected thereto are arranged in close 
proximity to each other in order to reduce the variations in the characteristics of the two 
transistors. 

20 The current source circuit held in the latch circuit may employ the circuit as in 

Fig. 6A or the current mirror circuit as in Fig. 6C, or alternatively, may employ a 

combination thereof. 

The current mirror circuit as in Fig. 6C may be adopted in either a current source 

circuit for all bits or a current source circuit for part of bits. More effectively, it is 
25 preferable to use the current mirror circuit as in Fig. 6C for the low-order-bit current 

source circuit and to use the circuit as in Fig. 6A for the high-order-bit current source 

circuit. 
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This is because the high-order-bit current source circuit affects the current value 
significantly even if the characteristics of the transistors in the current source circuit 
vary slightly; this is because the absolute value of the difference in current due to the 
variations is large even with the same degree of variations in the characteristics of the 
5 transistors since the current supplied from the high-order-bit current source circuit is 
high in itself. Assuming that the characteristics of the transistors vary by ten percent, 
the amount of variations is 0.1 1 where the magnitude of the first-bit current is I. On the 
other hand, since the magnitude of the third-bit current amounts to 81, the amount of the 
variations is 0.81. As just described, even a slight variation in the characteristics of the 
10 transistors significantly affects the high-order-bit current source circuit. 

Therefore, a system that is affected by the variations as little as possible is 
preferable. The high-order-bit current has a high current value, facilitating setting 
operation. On the other hand, the low-order-bit current exhibits a low value of current 
itself despite of some variations, having slight influence. Also, since the low-order-bit 
15 current exhibits a low value of current, setting operation is not easy. 

In order to resolve the above situations, it is preferable to use the current mirror 
circuit as in Fig. 6C for the low-order-bit current source circuit and to use the circuit as 
in Fig. 6A for the high-order-bit current source circuit. 

Particularly, for the low-order-bit current source circuit in which the current 
20 flowing from the video-signal constant current source 109 is low, it is effective to use 
the current mirror circuit as in Fig. 6C to increase the value of current. 

More specifically, the low-order-bit current source circuit exhibits a low value 
of current flowing therefrom, thus taking much time for setting operation. Therefore, 
increasing the current value using the current mirror circuit as in Fig. 6C decreases the 
2 5 time for setting operation. 

The current mirror circuit as in Fig. 6C includes at least two transistors having a 
gate electrode in common or electrically connected thereto. When the two transistors 



vary in characteristics, the currents outputted therefrom also vary. However, the Iow- 
order-bit current source circuit exhibits a low value of current outputted to the pixels 
and the signal lines. Therefore, variations in the characteristics of the two transistors 
have little effects. Therefore, it is effective for the low-order-bit current source circuit 
to use the current mirror circuit as in Fig. 6C 

In summary, by employing the current mirror circuit as in Fig. 6C as a current 
source circuit and setting the value W/L to an appropriate value, the current to be 
supplied from the video-signal constant current source 109 can be made high. This 
allows the setting operation of the current source circuit to be performed accurately. 

However, the current mirror circuit as in Fig. 6C includes at least two transistors 
having a gate electrode in common or electrically connected thereto. If the two 
transistors vary in characteristics, the currents outputted therefrom also vary. 

On the other hand, when the circuit as in Fig. 6 A is used, the current flowing in 
setting operation cannot be increased; however, which is not at all affected by the 
variations between the transistors. 

Accordingly, it is preferable to use a combination of circuits appropriately, as to 
use the current mirror circuit as in Fig. 6C for part where high current is desired and to 
use the circuit as in Fig. 6A for part where more accurate current is desired to output. 

The transistor to be operated as merely a switch may have either polarity. 

Referring to Fig. 5, the 1-bit video-signal constant current source 109 is 
connected to a 1-bit video line (video data line) and the 2-bit video-signal constant 
current source 109 is connected to a 2-bit video line (video data line). Assuming that 
current supplied from the 1-bit video-signal constant current source 109 is I, current 
supplied from the 2-bit video-signal constant current source 109 is 21. However, the 
present invention is not limited to that but the magnitude of the currents supplied from 
the 1-bit video-signal constant current source 109 and the 2-bit video-signal constant 
current source 109 can be equated. Equating the magnitude of the currents supplied 
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from the 1-bit video-signal constant current source 109 and the 2-bit video-signal 
constant current source 109 allows the operating conditions and the load to be equated 
and also the time for writing signals to the current source circuits to be the same. 

However, at that time, the current source circuits shown in Fig. 5 and Fig. 26 
need to employ the current mirror circuit as in Fig. 6C In the current source circuits 
shown in Fig. 5, it is necessary to set the values W/L of the transistors held in the 
current source circuit 437a and the current source circuit 438a and the transistors held 
in the current source circuit 437b and the current source circuit 438b to 2:1. Thus, the 
ratio of the magnitude of the current outputted from the current source circuit 437a and 
the current source circuit 438a and the magnitude of the current outputted from the 
current source circuit 437b and the current source circuit 438b can be set to 2:1. In the 
current source circuits shown in Fig. 26, the value W/L of the transistors connected to 
the video signal lines and the transistors connected to the pixels must be 2:1. 

In this embodiment, the configuration and the operation of the signal-line drive 
circuit for performing 2-bit digital intensity-level assigning are described. However, 
according to the present invention, a signal-line drive circuit ready for not only the 2-bit 
but for any-bit can be designed on the basis of this embodiment to perform arbitrary bit 
assigning. This embodiment can freely be combined with the first to fourth 
embodiments. 
[Sixth Embodiment] 

The video-signal constant current source 109 shown in Fig. 2 to Fig. 5 may be 
integrated with the signal-line drive circuit on the substrate, or alternatively, may be 
arranged outside the substrate, from which a certain current is inputted using an IC and 
so on. For integral formation on the substrate, either of the current source circuits 
shown in Figs. 6 to 8, Fig. 29, Fig. 28, and Fig. 31 may be used. Alternatively, only one 
transistor may be arranged to control the current value depending on the voltage to be 
applied to the gate. In this embodiment, a case in which a 3-bit video-signal constant 
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current source 109 is configured with the current source circuit of the current mirror 
circuit as in Fig. 6C will be described with reference to Fig. 23 to Fig. 25. 

The direction in which the current flows varies depending on the configuration of 
pixels. Changing the direction of the flow of current can easily be prepared by 
5 changing the polarity of the transistor. 

Referring to Fig. 23, the video-signal constant current source 109 controls 
whether to output a predetermined signal current Idata to a video line (a video data line 
and a current line) in accordance with the information on High/Low held in the 3-bit 
digital video signals (digital data 1 to digital data 3) 
10 The video-signal constant current source 109 includes a switch 180 to a switch 

182, a transistor 183 to a transistor 188, and a capacitance device 189. In this 
embodiment, all the transistor 180 to the transistor 188 are of n-channel type. 

The switch 180 is controlled by a 1-bit digital video signal. The switch 181 is 
controlled by a 2-bit digital video signal. The switch 183 is controlled by a 3-bit digital 
15 video signal. 

One of the source area and the drain area of the transistor 183 to the transistor 
185 is connected to Vss and the other is connected to one of the terminals of the switch 
180 to the switch 182. One of the source area and the drain area of the transistor 186 is 
connected to Vss and the other is connected to one of the source area and the source 
20 area of the transistor 188. 

A signal is inputted from the exterior to the respective gate electrodes of the 
transistor 187 and the transistor 188 via a terminal e. To a current line 190, current is 
supplied from the exterior via a terminal f. 

One of the source area and the drain area of the transistor 187 is connected to 
25 one of the source area and the drain area of the transistor 186 and the other is connected 
to one electrode of the capacitance device 189. One of the source area and the drain 
area of the transistor 188 is connected to the current line 190 and the other is connected 
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to one of the source area and the drain area of the transistor 186. 

One electrode of the capacitance device 189 is connected to the gate electrodes 
of the transistor 183 to the transistor 186 and the other electrode is connected to Vss. 
The capacitance device 189 is responsible for holding the gate-to-source voltage of the 
5 transistor 183 to the transistor 186. 

In the video-signal constant current source 109, when the transistor 187 and the 
transistor 188 are turned on by the signal inputted from the terminal e, the current 
supplied from the terminal f is carried to the capacitance device 189 over the current 
line 190. 

10 Electrical charge is gradually stored in the capacitance device 189 to begin 

generating a potential difference between both electrodes. When the potential 
difference between both electrodes reaches V (h , the transistor 183 to the transistor 186 
are turned on. 

In the capacitance device 189, the storage of electrical charge is continued until 
15 the potential difference between both electrodes, that is, the gate-to-source voltage of 
the transistor 183 to the transistor 186 reaches a desired voltage. In other words, the 
storage of electrical charge is continued until a voltage at which the transistor 183 to the 
transistor 186 can feed signal current can be obtained. 

After completion of the storage of electrical charge, the transistor 183 to the 
20 transistor 186 are fully tuned on. 

In the video-signal constant current source 109, continuity or discontinuity of 
the switch 180 to the switch 182 is selected according to the 3-bit digital signal. For 
example, when all the switch 180 to the switch 182 come in continuity, a current 
supplied to the current lines is the total amount of the drain current of the transistor 183, 
25 the drain current of the transistor 184, and the drain current of the transistor 185. When 
only the switch 180 comes in continuity, only the drain current of the transistor 183 is 
supplied to the current line. 



When the ratio of the drain current of the transistor 183, the drain current of the 
transistor 184, and the drain current of the transistor 185 is set at 1:2:4, the magnitude 
of the current can be controlled in the level of 2 3 = 8. Therefore, when the values W 
(channel width)/L (channel length) of the transistor 183 to the transistor 185 are 
5 designed at 1:2:4, the ratio of the respective ON-state currents reaches 1:2:4. 

Fig. 23 shows a configuration with one current line (video line). However, the 
number of current lines (video lines) to be arranged differs depending on whether the 
circuit as in Fig. 4 or the circuit as in Fig. 26 is used. Fig. 44 shows a diagram when a 
plurality of current lines (video lines) is used in the circuit of Fig. 23. 

10 Next, the video-signal current source 109 with a different configuration from 

that of Fig. 23 is shown in Fig. 24. In Fig. 24, when compared to the video-signal 
current source 109 shown in Fig. 23, the operation is the same as that of the video- 
signal current source 109 shown in Fig. 23 except that the transistors 187 and 188 are 
eliminated and one terminal of the capacitance device 189 is connected to the current 

15 line 190; therefore, a description thereof will be omitted in this embodiment. 

With the configuration of Fig. 24, the signal (current) must continuously be 
inputted through the terminal f while current is supplied to the video line (current line). 
If the input of the current flowing from the terminal f is stopped, the electrical charge in 
the capacitance device 189 is discharged through the transistor 186. Consequently, the 

20 potential of the gate electrode of the transistor 186 is decreased to avoid the output of 
normal current from the transistors 183 to 185. On the other hand, with the 
configuration of Fig. 23, the capacitance device 189 holds a predetermined electrical 
charge; therefore, there is no need to input the signal (current) through the terminal f 
continuously while current is supplied to the video line (current line). Therefore, the 

25 capacitance device 189 may be omitted in the configuration of Fig. 24. 

Fig. 24 shows a configuration with one current line (video line). However, the 
number of current lines (video lines) differs depending on whether the circuit as in Fig. 



4 or the circuit as in Fig. 26 is used Thus, Fig. 45 shows a diagram when a plurality of 
current lines (video lines) is used in the circuit in Fig. 24. 

Subsequently, the video-signal current source 109 with a different configuration 
from those of Figs. 23 and 24 will be shown in Fig. 25. In Fig. 25, as compared to the 
video-signal current source 109 shown in Fig. 23, the operation is the same as that of 
the video-signal current source 109 shown in Fig. 23 except that the transistors 186, 
187, and 188 and the capacitance device 189 are eliminated, and a constant voltage is 
applied from the exterior to the gate electrodes of the transistor 183 to the transistor 185 
via the terminal f; therefore, a description thereof will be omitted in this embodiment. 

In the case of Fig. 25, voltage (gate voltage) is applied to the gate electrodes of 
the transistors 183 to 185 through the terminal f. However, even if the same gate 
voltage is applied to the transistors 183 to 185, the values of the current flowing 
between the source and the drain of the transistors 183 to 185 vary with the variations in 
the characteristics of the transistors 183 to 185. Accordingly, current flowing in the 
video line (current line) also varies. Also, since the characteristics vary by temperature, 
the values of currents supplied from the transistors 183 to 185 vary as well. 

On the other hand, in the case of Fig. 23 and Fig. 24, current as well as voltage 
can be applied through the terminal f. When current is applied, the value of current 
does not vary if the transistors 183 to 186 have the identical characteristics. Even if the 
characteristics vary by temperature, the characteristics of the transistors 183 to 186 also 
vary at the same level as that; thus, the current value does not vary. 

In Fig. 25, voltage (gate voltage) is applied to the transistors 183 to 185 through 
the terminal f, which does not vary by the video signal. In Fig. 25, the video signal 
controls whether current flows in the current line by controlling the switches 180 to 182. 
Therefore, as in Fig. 46, voltage (gate voltage) is applied to the gate electrodes of the 
transistors 183 to 185, wherein the voltage may be varied by the video signal. Thus, the 
magnitude of the video-signal current can be varied. Also, as in Fig. 47, voltage (gate 
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voltage) applied to the gate electrode of the transistor 183 may be analog voltage, 
wherein the voltage and thus current may be varied depending on the gray level. 

Subsequently, the video-signal current source 109 with a different configuration 
from those of Figs 23, 24, and 25 is shown in Fig. 9. While, Fig. 23 employed the 
5 current source circuit of Fig. 6C, Fig. 9 employs the current source circuit of Fig. 6A. 

In the case of Fig. 23, when the characteristics of the transistors 183 to 186 vary, 
the current values also vary. On the other hand, in Fig. 9, setting operation is performed 
for each current source , thus reducing the effects of the variations of the transistors. 
However, in the case of Fig. 9, inputting operation (operation of supplying current to 
10 the current line) cannot be performed simultaneously with the setting operation. 
Accordingly, the setting operation must be performed during the period of time the 
inputting operation is not performed. In order to allow the setting operation to be 
performed also during the inputting operation, a plurality of current source circuits may 
be arranged, as in Fig. 10, so that while one current source circuit performs the setting 
15 operation, the other current source circuit can perform the inputting operation. 

This embodiment may freely be combined with the first to fifth embodiments. 
[Seventh Embodiment] 

An embodiment of the present invention will be described with reference to Fig. 
11. Referring to Fig. 11A, a signal-line drive circuit is disposed above a pixel section; 
20 and a constant current circuit is disposed below, wherein a current source A is disposed 
in the signal-line drive circuit and a current source B is disposed in the constant current 
circuit. Equation I A = I B + Idat* is established where currents supplied from the current 
source s A and B are I A and I B , respectively, and signal current supplied to the pixels is 
Idau- Setting is made so that currents are supplied from both current source s A and B 
25 when signal current is written into the pixels. At that time, increasing I A and I B can 
increase the writing speed of the signal current to the pixels. 

At that time, the setting operation for the current source B is performed using 
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the current source A. Current that is obtained by subtracting the current of the current 
source B from the current fed from the current source A flows to the pixels. Therefore, 
the setting operation for the current source B using the current source A can reduce the 
effects of noise and so on. 
5 Referring to Fig. 11B, video-signal constant current source s (hereinafter, 

referred to as constant current source s) C and E are arranged above and below the pixel 
section, respectively. Setting operation for the current source circuits disposed in the 
signal-line drive circuit and the constant current circuit is performed using the current 
source s C and E. A current source D serves as a current source for setting the current 

10 source s C and E, to which video-signal current is supplied from the exterior. 

In Fig. 11B, the constant current circuit arranged below may be a signal-line 
drive circuit. This allows the video-signal drive circuits to be arranged both above and 
below, which control the upper and lower half of a screen (the whole pixel section), 
respectively. With such an arrangement, two columns of pixels can simultaneously be 

15 controlled. Therefore, the time for setting operation (signal inputting operation) for the 
current source s of the signal-line drive circuit, the pixels, and the current source s for 
the pixels can be increased, thus allowing more accurate setting. 

This embodiment can freely be combined with the first to sixth embodiments. 

20 Examples 
[Example 1] 

In this example, the time gradation method will be described in detail with 
reference to Fig. 14. In display devices such as liquid crystal display devices and light 
25 emitting devices, a frame frequency is about 60 (Hz). That is, as shown in Fig. 14 A, 
screen rendering is performed about 60 times per second. This enables flickers 
(flickering of a screen) not to be recognized by the human eyes. At this time, a period 
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during which screen rendering is performed once is called one frame period. 

As an example, in Example 1, a description will be made of a time gradation 
method disclosed in the publication as Patent Document 1. In the time gradation 
method, one frame period is divided into a plurality of subframe periods. In many cases, 
5 the number of divisions is identical to the number of gradation bits. For the sake of a 
simple description, a case where the number of divisions is identical to the number of 
gradation bits. Specifically, since the 3-bit gradation is employed in this example, an 
example is shown in which one frame period is divided into three subframe periods SF1 
to SF3 (Fig. 14B). 

10 Each of the subframe periods includes an address (writing) period Ta and a 

sustain (light emission) period (Ts). The address period is a period during which a 
video signal is written to a pixel, and the length thereof is the same among respective 
subframe periods. The sustain period is a period during which the light emitting 
element emits light in response to the video signal written in the address period Ta. At 

15 this time, the sustain periods SF1 to SF3 are set at a length ratio of Tsl : Ts2 : Ts3 = 4 : 
2 : 1. More specifically, the length ratio of n sustain periods is set to 2 (n " 1} : 2 (D " 2) : ... : 
2 l : 2°. Depending on whether a light emitting element performs emission in which one 
of the sustain periods, the length of the period during which each pixel emits light in 
one frame period is determined, and the gradation representation is thus performed. 

20 Next, a specific operation of a pixel employing the time gradation method will be 

described. In this example, a description thereof will be made referring to the pixel 
shown in Fig. 16B. A current input method is applied to the pixel shown in Fig. 16B. 

First, the following operation is performed during the address period Ta. A first 
scanning line 602 and a second scanning line 603 are selected, and TFTs 606 and 607 

25 are turned ON. A current flowing through a signal line 601 at this time is used as a 
signal current I da ta. Then, when a predetermined charge has been accumulated in a 
capacitor device 610, selection of the first and second scanning lines 602 and 603 is 



terminated, and the TFTs 606 and 607 are turned OFF. 

Subsequently, the following operation is performed in the sustain period Ts. A 
scanning line 604 is selected, and a TFT 609 is turned ON. Since the predetermined 
charge that has been written is stored in the capacitor device 610, the TFT 608 is 
already turned ON, and a current identical with the signal current I<| ata flows thereto 
from a current line 605. Thus, a light emitting element 611 emits light. 

The operations described above are performed in each subframe period, thereby 
forming one frame period. According to this method, the number of divisions for 
subframe periods may be increased to increase the number of display gradations. The 
order of the subframe periods does not necessarily need to be the order from an upper 
bit to a lower bit as shown in Figs. 14B and 14C, and the subframe periods may be 
disposed at random within one frame period. In addition, the order may be variable 
within each frame period. 

Further, a subframe period SF2 of an m-th scanning line is shown in Fig. 14D. 
As shown in Fig. 14D, in the pixel, upon termination of an address period Ta2, a sustain 
period Ts2 is immediately started. 

This example may be arbitrarily combined with Embodiments 1 to 7. 

[Example 2] 

In this example, example structures of pixel circuits provided in the pixel portion 
will be described with reference to Fig. 13. 

Note that a pixel of any structure may be applicable as long as the structure 
includes a current input portion. 

A pixel shown in Fig. 13A includes a signal line 1101, first and second scanning 
lines 1102 and 1103, a current line (power supply line) 1104, a switching TFT 1105, a 
holding TFT 1106, a driving TFT 1107, a conversion driving TFT 1108, a capacitor 
device 1109, and a light emitting element 1110. Each signal line is connected to a 
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current source circuit 1111. 

Note that the current source circuit 1111 corresponds to the current source circuit 
420 disposed in the signal line drive circuit 403. 

The gate electrode of the switching TFT 1105 is connected to the first scanning 
5 line 1102, a first electrode thereof is connected to the signal line 1101, and a second 
electrode thereof is connected to a first electrode of the driving TFT 1107 and a first 
electrode of the conversion driving TFT 1108. The gate electrode of the holding TFT 
1106 is connected to the second scanning line 1103, a first electrode thereof is 
connected to the signal line 1102, and a second electrode thereof is connected to the 

10 gate electrode of the driving TFT 1107 and the gate electrode of the conversion driving 
TFT 1108. A second electrode of the driving TFT 1107 is connected to the current line 
(power supply line) 1104, and a second electrode of the conversion driving TFT 1108 is 
connected to one of the electrodes of the light emitting element 1110. The capacitor 
device 1109 is connected between the gate electrode of the conversion driving TFT 

15 1108 and a second electrode thereof, and retains a gate-source voltage of the conversion 
driving TFT 1108. The current line (power supply line) 1104 and the other electrode of 
the light emitting element 1110 are respectively input with predetermined potentials and 
have mutually different potentials. 

The pixel of Fig. 13A corresponds to the case where a circuit of Fig. 29B is 

20 applied to a pixel. However, since the current-flow direction is different, the transistor 
polarity is reverse. The driving TFT 1107 of Fig. 13A corresponds to a TFT 126 of Fig. 
29B, the conversion driving TFT 1108 of Fig. 13A corresponds to a TFT 122 of Fig. 
29B, and the holding TFT 1106 of Fig. 13A corresponds to the TFT 124 of Fig. 29B. 

A pixel shown in Fig. 13B includes a signal line 1151, first and second scanning 

25 lines 1142 and 1143, a current line (power supply line) 1144, a switching TFT 1145, a 
holding TFT 1146, a conversion driving TFT 1147, a driving TFT 1148, a capacitor 
device 1149, and a light emitting element 1140. The signal line 1151 is connected to a 



current source circuit 1141. 

Note that the current source circuit 1141 corresponds to the current source circuit 
420 disposed in the signal line drive circuit 403. 

The gate electrode of the switching TFT 1145 is connected to the first scanning 
line 1142, a first electrode thereof is connected to the signal line 1151, and a second 
electrode thereof is connected to a first electrode of the driving TFT 1148 and a first 
electrode of the conversion driving TFT 1148. The gate electrode of the holding TFT 
1146 is connected to the second scanning line 1143, a first electrode thereof is 
connected to the first electrode of the drive TFT 1148, and a second electrode thereof is 
connected to the gate electrode of the driving TFT 1148 and the gate electrode of the 
conversion driving TFT 1147. A second electrode of the conversion driving TFT 1147 
is connected to the current line (power supply line) 1144, and a second electrode of the 
conversion driving TFT 1147 is connected to one of the electrodes of the light emitting 
element 1140. The capacitor device 1149 is connected between the gate electrode of the 
conversion driving TFT 1147 and a second electrode thereof, and retains a gate-source 
voltage of the conversion driving TFT 1147. The current line (power supply line) 1144 
and the other electrode of the light emitting element 1140 are respectively input with 
predetermined potentials and have mutually different potentials. 

Note that the pixel of Fig. 13B corresponds to the case where a circuit of Fig. 6B 
is applied to a pixel. However, since the current-flow direction is different, the 
transistor polarity is reverse. The conversion driving TFT 1147 of Fig. 13B 
corresponds to a TFT 122 of Fig. 6B, the driving TFT 1138 of Fig. 13B corresponds to 
a TFT 126 of Fig. 6B, and the holding TFT 1136 of Fig. 13B corresponds to the TFT 
124 of Fig. 6B. 

A pixel shown in Fig. 13C includes a signal line 1121, a first scanning line 1122, 
a second scanning line 1123, a third scanning line 1135, a current line (power supply 
line) 1124, a current line 1138, a switching TFT 1125, an erasing TFT 1126, a driving 
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TFT 1127, a capacitor device 1128, a current-supply TFT 1129, a mirror TFT 1130, a 
capacitor device 1131, a current-input TFT 1132, a holding TFT 1133, and a light 
emitting element 1136. Each signal line is connected to a current source circuit 1137. 
The gate electrode of the switching TFT 1125 is connected to the first scanning 
5 line 1122, a first electrode of the switching TFT 1125 is connected to the signal line 
1121, and a second electrode of the switching TFT 1125 is connected to the gate 
electrode of the driving TFT 1127 and a first electrode of the erasing TFT 1126. The 
gate electrode of the erasing TFT 1126 is connected to the second scanning line 1123, 
and a second electrode of the erasing TFT 1126 is connected to the current line (power 

10 supply line) 1124. A first electrode of the driving TFT 1127 is connected to one of the 
electrodes of the light emitting element 1136, and a second electrode of the driving TFT 
1127 is connected to a first electrode of the current-supply TFT 1129. A second 
electrode of the current-supply TFT 1129 is connected to the current line (power supply 
line) 1124. One of the electrodes of the capacitor device 1131 is connected to the gate 

15 electrode of the current-supply TFT 1129 and the gate electrode of the mirror TFT 1130 
and the other electrode thereof is connected to the current line (power supply line) 1124. 
A first electrode of the mirror TFT 1130 is connected to the current line 1124, and a 
second electrode of the mirror TFT 1130 is connected to a first electrode of the current- 
input TFT 1132. A second electrode of the current-input TFT 1132 is connected to the 

20 current line (power supply line) 1124, and the gate electrode of the current-input TFT 
1132 is connected to the third scanning line 1135. The gate electrode of the current 
holding TFT 1133 is connected to the third scanning line 1135, a first electrode of the 
current holding TFT 1133 is connected to the pixel current line 1138, a second electrode 
of the current holding TFT 1133 is connected to the gate electrode of the current-supply 

25 TFT 1129 and the gate electrode of the mirror TFT 1130. The current line (power 

supply line) 1124 and the other electrode of light emitting element 1136 are input with 
predetermined potentials and have mutually different potentials. 



This example may be arbitrarily combined with Embodiments 1 to 7 and 
Example 1. 

[Example 3] 

5 In this example, technical devices when performing color display will be 

described. 

With a light emitting element comprised of an organic EL element, the 
luminance can be variable depending on the color even though a current having the 
same magnitude is supplied to the light emitting device. In addition, in the case where 
10 the light emitting element has deteriorated because of, for example, a time factor, the 
deterioration degree is variable depending on the color. Thus, when performing color 
display with a light emitting device using light emitting elements, various technical 
devices are required to adjust the white balance. 

The simplest technique is to change the magnitude of the current that is input to 
1 5 the pixel. To achieve the technique, the magnitude of the video-signal current source 
should be changed depending on the color. 

Another technique is to use circuits as shown in Figs. 6C to 6E for the pixel, 
signal line drive circuit, video-signal current source , and the like. In the circuits as 
shown in Figs. 6C to 6E, the W/L ratio of two transistors forming the current mirror 
20 circuit is changed depending on the color. Thus, the magnitude of the current to be 
input to the pixel can be changed depending on the color. 

Still another technique is to change the length of a lightening period. The 
technique can be applied to either of the case where the time gradation method is 
employed and the case where the time gradation method is not employed. According to 
25 the technique, the luminance of each pixel can be adjusted. 

The white balance can be easily adjusted by using any one of the techniques or a 
combination thereof. 
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This example may be arbitrarily combined with Embodiments 1 to 7 and 
Examples 1 and 2. 

[Example 4] 

5 In this example, the appearances of the light emitting devices (semiconductor 

devices) of the present invention will be described using Fig. 12. Fig. 12A is a top view 
of a light emitting device formed such that an element substrate on which transistors are 
formed is sealed with a sealing material; Fig. 12B is a cross-sectional view taken along 
the line A- A 1 of Fig. 12A; and Fig. 12C is a cross-sectional view taken along the line B- 

10 B' of Fig. 12A. 

A sealing material 4009 is provided so as to enclose a pixel portion 4002, a 
source signal line drive circuit 4003, and gate signal line drive circuits 4004a and 4004b 
that are provided on a substrate 4001. In addition, a sealing material 4008 is provided 
over the pixel portion 4002, the source signal line drive circuit 4003, and the gate signal 

15 line drive circuits 4004a and 4004b. Thus, the pixel portion 4002, the source signal line 
drive circuit 4003, and the gate signal line drive circuits 4004a and 4004b are sealed by 
the substrate 4001, the sealing material 4009, and the sealing material 4008 with a filler 
material 4210. 

The pixel portion 4002, the source signal line drive circuit 4003, and the gate 
20 signal line drive circuits 4004a and 4004b, which are provided over the substrate 4001, 
include a plurality of TFTs. Fig. 12B representatively shows a driving TFT 
(incidentally, an n-channel TFT and a p-channel TFT are shown in this example) 4201 
included in the source signal line drive circuit 4003, and an erasing TFT 4202 included 
in the pixel portion 4002, which are formed on a base film 4010. 
25 In this example, a p-channel TFT or an n-channel TFT that is manufactured 

according to a known method is used for the driving TFT 4201, and an n-channel TFT 
manufactured according to a known method is used for the erasing TFT 4202. 
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An interlayer insulating film (leveling film) 4301 is formed on the driving TFT 
4201 and the erasing TFT 4202, and a pixel electrode (anode) 4203 for being 
electrically connected to a drain of the erasing TFT 4202 is formed thereon. A 
transparent conductive film having a large work function is used for the pixel electrode 
4203, For the transparent conductive film, a compound of indium oxide and tin oxide, a 
compound of indium oxide and zinc oxide, zinc oxide, tin oxide, or indium oxide can be 
used. Alternatively, the transparent conductive film added with gallium may be used. 

An insulating film 4302 is formed on the pixel electrode 4203, and the insulating 
film 4302 is formed with an opening portion formed on the pixel electrode 4203. In the 
opening portion, a light emitting layer 4204 is formed on the pixel electrode 4203. The 
light emitting layer 4204 may be formed using a known light emitting material or 
inorganic light emitting material. As the light emitting material, either of a low 
molecular weight (monomer) material and a high molecular weight (polymer) material 
may be used. 

As a forming method of the light emitting layer 4204, a known vapor deposition 
technique or coating technique may be used. The structure of the light emitting layer 

4204 may be either a laminate structure, which is formed by arbitrarily combining a 
hole injection layer, a hole transportation layer, a light-emitting layer, an electron 
transportation layer, and an electron injection layer, or a single-layer structure. 

Formed on the light emitting layer 4204 is a cathode 4205 formed of a 
conductive film (representatively, a conductive film containing aluminum, copper, or 
silver as its main constituent, or a laminate film of the conductive film and another 
conductive film) having a light shielding property. Moisture and oxygen existing on an 
interface of the cathode 4205 and the light emitting layer 4204 are desirably eliminated 
as much as possible. For this reason, a technical device is necessary in which the light 
emitting layer 4204 is formed in an nitrogen or noble gas atmosphere, and the cathode 

4205 is formed without being exposed to oxygen, moisture, and the like. In this 
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example, the above-described film deposition is enabled using a multi-chamber method 
(cluster-tool method) film deposition apparatus. In addition, the cathode 4205 is 
applied with a predetermined voltage. 

In the above-described manner, a light emitting element 4303 constituted by the 
5 pixel electrode (anode) 4203, the light emitting layer 4204, and the cathode 4205 is 
formed. A protective film is formed on the insulating film so as to cover the light 
emitting element 4303. The protective film is effective for preventing, for example, 
oxygen and moisture, from entering the light emitting element 4303. 

Reference numeral 4005a denotes a drawing line that is connected to a power 

10 supply line and that is electrically connected to a source region of the erasing TFT 4202. 
The drawing line 4005a is passed between the sealing material 4009 and the substrate 
4001 and is then electrically connected to an FPC line 4301 of an FPC 4006 via an 
anisotropic conductive film 4300. 

As the sealing material 4008, a glass material, a metal material (representatively, 

15 a stainless steel material), ceramics material, or a plastic material (including a plastic 

film) may be used. As the plastic material, an FRP (fiberglass reinforced plastics) plate, 
a PVF (polyvinyl fluoride) film, a Mylar film, a polyester film, or an acrylic resin film 
may be used. Alternatively, a sheet having a structure in which an aluminum foil is 
sandwiched by the PVF film or the Mylar film may be used. 

20 However, a cover material needs to be transparent when light emission is 

directed from the light emitting layer to the cover material. In this case, a transparent 
substance such as a glass plate, a plastic plate, a polyester film, or an acrylic film, is 
used. 

Further, for the filler material 4210, ultraviolet curing resin or a thermosetting 
25 resin may be used in addition to an inactive gas, such as nitrogen or argon; and PVC 
(polyvinyl chloride), acrylic, polyimide, epoxy resin, silicon resin, PVB (polyvinyl 
butyral), or EVA (ethylene vinyl acetate) may be used. In this example, nitrogen was 




used for the filler material. 

To keep the filler material 4210 to be exposed to a hygroscopic substance 
(preferably, barium oxide) or an oxygen-absorbable substance, a concave portion 4007 
is provided on the surface of the sealing material 4008 on the side of the substrate 4001, 
5 and a hygroscopic substance or oxygen-absorbable substance 4207 is disposed. The 
hygroscopic substance or oxygen-absorbable substance 4207 is held in the concave 
portion 4007 via a concave-portion cover material 4208 such that the hygroscopic 
substance or oxygen-absorbable substance 4207 does not diffuse. The concave-portion 
cover material 4208 is in a fine mesh state and is formed to allow air and moisture to 
10 pass through and not to allow the hygroscopic substance or oxygen-absorbable 

substance 4207 to pass through. The provision of the hygroscopic substance or oxygen- 
absorbable substance 4207 enables the suppression of deterioration of the light emitting 
element 4303. 

As shown in Fig. 12C, simultaneously with the formation of the pixel electrode 
15 4203, a conductive film 4203a is formed so as to be contact with an upper portion of the 
drawing line 4005a. 

In addition, the anisotropic conductive film 4300 includes a conductive filler 
4300a. The substrate 4001 and the FPC 4006 are thermally press-bonded, whereby the 
conductive film 4203a on the substrate 4001 and the FPC line 4301 on the FPC 4006 
20 are electrically connected via the conductive filler 4300a. 

This example may be arbitrarily combined with Embodiments 1 to 7 and 
Examples 1 to 3. 



[Example 5] 

A light emitting device using a light emitting element is of self-light emitting 
type, so that in comparison to a liquid crystal display, the light emitting device offers a 
better visibility in bright portions and a wider view angle. Hence, the light emitting 
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device can be used in display portions of various electronic device. 

Electronic device using the light emitting device of the present invention include, 
for example, video cameras, digital cameras, goggle type displays (head mount 
displays), navigation systems, audio reproducing devices (such as car audio and audio 
components), notebook personal computers, game machines, mobile information 
terminals (such as mobile computers, mobile telephones, portable game machines, and 
electronic books), and image reproducing devices provided with a recording medium 
(specifically, devices for reproducing a recording medium such as a digital versatile 
disc (DVD), which includes a display capable of displaying images). In particular, in 
the case of mobile information terminals, since the degree of the view angle is 
appreciated important, the terminals preferably use the light emitting device. Practical 
examples thereof are shown in Fig. 22. 

Fig. 22A shows a light emitting device, which contains a casing 2001, a support 
base 2002, a display portion 2003, a speaker portion 2004, a video input terminal 2005, 
and the like. The light emitting device of the present invention can be applied to the 
display portion 2003. Further, the light emitting device shown in Fig. 22A is completed 
with the present invention. Since the light emitting device is of self-light emitting type, 
it does not need a back light, and therefore a display portion that is thinner than a liquid 
crystal display can be obtained. Note that light emitting devices include all information 
display devices, for example, personal computers, television broadcast transmitter- 
receivers, advertisement displays and the like. 

Fig. 22B shows a digital still camera, which contains a main body 2101, a 
display portion 2102, an image receiving portion 2103, operation keys 2104, an external 
connection port 2105, a shutter 2106, and the like. The light emitting device of the 
present invention can be applied to the display portion 2102. Further, the digital still 
camera shown in Fig. 22B is completed with the present invention. 

Fig 22C shows a notebook personal computer, which contains a main body 2201, 
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a casing 2202, a display portion 2203, a keyboard 2204, external connection ports 2205, 
a pointing mouse 2206, and the like. The light emitting device of the present invention 
can be applied to the display portion 2203. Further, the light emitting device shown in 
Fig. 22C is completed with the present invention. 

Fig 22D shows a mobile computer, which contains a main body 2301, a display 
portion 2302, a switch 2303, operation keys 2304, an infrared port 2305, and the like. 
The light emitting device of the present invention can be applied to the display portion 
2303. Further, the mobile computer shown in Fig. 22D is completed with the present 
invention. 

Fig 22E shows a portable image reproducing device provided with a recording 
medium (specifically, a DVD reproducing device), which contains a main body 2401, a 
casing 2402, a display portion A 2403, a display portion B 2404, a recording medium 
(such as a DVD) read-in portion 2405, operation keys 2406, a speaker portion 2407, and 
the like. The display portion A 2403 mainly displays image information, and the 
display portion B 2404 mainly displays character information. The light emitting 
device of the present invention can be used in the display portion A 2403 and in the 
display portion B 2404. Note that family game machines and the like are included in 
the image reproducing devices provided with a recording medium. Further, the DVD 
reproducing device shown in Fig. 22E is completed with the present invention. 

Fig 22F shows a goggle type display (head mounted display), which contains a 
main body 2501, a display portion 2502, an arm portion 2503, and the like. The light 
emitting device of the present invention can be used in the display portion 2502. The 
goggle type display shown in Fig.22 F is completed with the present invention. 

Fig. 22G shows a video camera, which contains a main body 2601, a display 
portion 2602, a casing 2603, external connection ports 2604, a remote control reception 
portion 2605, an image receiving portion 2606, a battery 2607, an audio input portion 
2608, operation keys 2609, an eyepiece portion 2610, and the like. The light emitting 
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device of the present invention can be used in the display portion 2602. The video 
camera shown in Fig.22 G is completed with the present invention. 

Here, Fig. 22H shows a mobile telephone, which contains a main body 2701, a 
casing 2702, a display portion 2703, an audio input portion 2704, an audio output 
5 portion 2705, operation keys 2706, external connection ports 2707, an antenna 2708, 
and the like. The light emitting device of the present invention can be used in the 
display portion 2703. Note that, by displaying white characters on a black background, 
the display portion 2703 can suppress the consumption current of the mobile telephone. 
Further, the mobile telephone shown in Fig. 22H is completed with the present 
10 invention. 

When the emission luminance of light emitting materials are increased in the 
future, the light emitting device will be able to be applied to a front or rear type 
projector by expanding and projecting light containing image information having been 
output lenses or the like. 

15 Cases are increasing in which the above-described electronic device displays 

information distributed via electronic communication lines such as the Internet and 
CATVs (cable TVs). Particularly increased are cases where moving picture information 
is displayed. Since the response speed of the light emitting material is very high, the 
light emitting device is preferably used for moving picture display. 

20 Since the light emitting device consumes the power in light emitting portions, 

information is desirably displayed so that the light emitting portions are reduced as 
much as possible. Thus, in the case where the light emitting device is used for a display 
portion of a mobile information terminal, particularly, a mobile telephone, an audio 
playback device, or the like, which primarily displays character information, it is 

25 preferable that the character information be formed in the light emitting portions with 
the non-light emitting portions being used as the background. 

As described above, the application range of the present invention is very wide, 



so that the invention can be used for electronic device in all of fields. The electronic 
device according to this example may use the light emitting device with the structure 
according to any one of Embodiments 1 to 7 and Examples 1 to 4. 

The present invention can reduce the effects of characteristic variations of the 
TFTs, and can offer a signal line drive circuit capable of supplying a desired signal 
current to the outside. 

The present invention provides a light emitting device as described above in which 
a signal line drive circuit having a current source circuit is provided. Furthermore, the 
present invention provides a light emitting device capable of reducing the effects of the 
characteristic variations of TFTs that constitute both pixels and drive circuits and 
supplying a desired signal current 1^ to light-emitting elements using the pixels with a 
circuit configuration in which the effects of the characteristic variations of TFTs are 
reduced. 
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Claims 



1. A signal-line drive circuit comprising first and second current source circuits 
corresponding to respective plurality of signal lines; a shift register; and n (n is a natural 
number of one or more) video-signal constant current source s, characterized in that: 

each of the first and second current source circuits has a capacitance means and 
a supply means; wherein 

the capacitance means held in one of the first and second source circuits 
converts a current including a current supplied from each of the n video-signal constant 
current source s to voltage in accordance with a sampling pulse supplied from the shift 
register and a latch pulse supplied from the exterior; and the supply means held in the 
other supplies a current responsive to the converted voltage; and 

the values of the currents to be supplied from the n video-signal constant current 
source s are set at 2°:2V • - :2 n . 

2. A signal-line drive circuit comprising (2 x n) current source circuits 
corresponding to respective plurality of signal lines; a shift register; and n (n is a natural 
number of one or more) video-signal constant current source s, characterized in that: 

the (2 x n) current source circuits includes a capacitance means for converting a 
current supplied from either one of the n video-signal constant current source s to 
voltage in accordance with a sampling pulse supplied from the shift register and a latch 
pulse supplied from the exterior; and a supply means for supplying a current responsive 
to the converted voltage; 

a current is supplied to each of the plurality of signal lines from the n current 
source circuits selected from the (2 x n) current source circuits; and 

the values of the currents to be supplied from the n video-signal constant current 
source s are set at 2°:2 ! :- • • :2°. 
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3. The signal-line drive circuit according to Claim 1, characterized in that: 
when the drain and the gate of a transistor held in the supply means is short- 
circuited, the capacitance means holds a voltage generated between the gate and the 
5 source by the supplied current. 



4. The signal-line drive circuit according to Claim 2, characterized in that: 
when the drain and the gate of a transistor held in the supply means is short- 
circuited, the capacitance means holds a voltage generated between the gate and the 

10 source by the supplied current. 

5. The signal-line drive circuit according to Claim 1, characterized in that: 

the supply means comprises a transistor; a first switch for controlling the 
communication between the gate and the drain of the transistor; a second switch for 
15 controlling the communication between the video-signal constant current source and 
the gate of the transistor; and a third switch for controlling the drain of the transistor 
and pixels. 



6. The signal-line drive circuit according to Claim 2, characterized in that: 

20 the supply means comprises a transistor; a first switch for controlling the 

communication between the gate and the drain of the transistor; a second switch for 
controlling the communication between the video-signal constant current source and 
the gate of the transistor; and a third switch for controlling the drain of the transistor 
and pixels. 

25 

7. The signal-line drive circuit according to Claim 1, characterized in that: 
when the drains and the gates of both first and second transistors held in the 

80 



supply means are short-circuited, the capacitance means holds a voltage generated 
between the gate and the source of the first or second transistor. 

8- The signal-line drive circuit according to Claim 2, characterized in that: 
when the drains and the gates of both first and second transistors held in the 

supply means are short-circuited, the capacitance means holds a voltage generated 

between the gate and the source of the first or second transistor. 

9. The signal-line drive circuit according to Claim 1, characterized in that: 

the supply means comprises a current minor circuit including first and second 
transistors; a first switch for controlling the communication between the gates and the 
source of the first and second transistors; and a second switch for controlling the 
communication between the video-signal constant current source and the gates of the 
first and second transistors. 

10. The signal-line drive circuit according to Claim 2, characterized in that: 

the supply means comprises a current mirror circuit including first and second 
transistors; a first switch for controlling the communication between the gates and the 
source of the first and second transistors; and a second switch for controlling the 
communication between the video-signal constant current source and the gates of the 
first and second transistors. 

11. The signal-line drive circuit according to Claim 1, characterized in that: 
when the drain and the gate of one of first and second transistors held in the 

supply means are short-circuited, the capacitance means holds a voltage generated 
between the gate and the source by the supplied current. 
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12. The signal-line drive circuit according to Claim 2, characterized in that: 
when the drain and the gate of one of first and second transistors held in the 

supply means are short-circuited, the capacitance means maintains a voltage generated 
between the gate and the source by the supplied current. 

5 

13. The signal-line drive circuit according to Claim 1, characterized in that: 

the supply means comprises a current minor circuit including first and second 
transistors; 

a first switch for controlling the communication between the video-signal 
10 constant current source and the drain of the first transistor; and 

a second switch for controlling the communication between the drain and the 
gate of the first transistor, the gate of the first transistor and the gate of the second 
transistor, the gates of the first and second transistors and either one of the video-signal 
constant current source s. 

15 

14. The signal-line drive circuit according to Claim 2, characterized in that: 

the supply means comprises a current mirror circuit including first and second 
transistors; 

a first switch for controlling the communication between the video-signal 
20 constant current source and the drain of the first transistor; and 

a second switch for controlling the communication between the drain and the 
gate of the first transistor, the gate of the first transistor and the gate of the second 
transistor, the gates of the first and second transistors and either one of the video-signal 
constant current source s. 

25 

15. The signal-line drive circuit according to Claim 9, characterized in that: 

the values of the gate width/gate length of the first and second transistors are set 



to the same value. 

16. The signal-line drive circuit according to Claim 10, characterized in that: 

the values of the gate width/gate length of the first and second transistors are set 
to the same value. 

17. The signal-line drive circuit according to Claim 11, characterized in that: 

the values of the gate width/gate length of the first and second transistors are set 
to the same value. 

18. The signal-line drive circuit according to Claim 12, characterized in that: 

the values of the gate width/gate length of the first and second transistors are set 
to the same value. 

19. The signal-line drive circuit according to Claim 13, characterized in that: 

the values of the gate width/gate length of the first and second transistors are set 
to the same value. 

20. The signal-line drive circuit according to Claim 14, characterized in that: 

the values of the gate width/gate length of the first and second transistors are set 
to the same value. 

2L The signal-line drive circuit according to Claim 9, characterized in that: 
the value of the gate width/gate length of the first transistor is set larger than the 
value of the gate width/gate length of the second transistor. 

22. The signal-line drive circuit according to Claim 10, characterized in that: 
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the value of the gate width/gate length of the first transistor is set larger than the 
value of the gate width/gate length of the second transistor. 

23. The signal-line drive circuit according to Claim 11, characterized in that: 

the value of the gate width/gate length of the first transistor is set larger than the 
value of the gate width/gate length of the second transistor. 

24. The signal-line drive circuit according to Claim 12, characterized in that: 

the value of the gate width/gate length of the first transistor is set larger than the 
value of the gate width/gate length of the second transistor. 

25. The signal-line drive circuit according to Claim 13, characterized in that: 

the value of the gate width/gate length of the first transistor is set larger than the 
value of the gate width/gate length of the second transistor. 

26. The signal-line drive circuit according to Claim 14, characterized in that: 

the value of the gate width/gate length of the first transistor is set larger than the 
value of the gate width/gate length of the second transistor. 

27. The signal-line drive circuit according to Claim 1, characterized in that: 

the supply means comprises a transistor; first and second switches for controlling 
the supply of the current to the capacitance means; and a third switch for controlling the 
communication between the gate and the drain of the transistor; wherein 

the gate of the transistor is connected to the first switch; the source of the 
transistor is connected to the second switch; and the drain of the transistor is connected 
to the third switch. 
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28. The signal-line drive circuit according to Claim 2, characterized in that: 

the supply means comprises a transistor; first and second switches for controlling 

the supply of the current to the capacitance means; and a third switch for controlling the 

communication between the gate and the drain of the transistor; wherein 
5 the gate of the transistor is connected to the first switch; the source of the 

transistor is connected to the second switch; and the drain of the transistor is connected 

to the third switch. 



29. The signal-line drive circuit according to Claim 1, characterized in that: 

10 the supply means comprises a current mirror circuit including m transistors; 

wherein 

the values of the gate width/gate length of the m transistor are set to a proportion 
of 20:21:- • • :2m; and 

the drain currents of them transistors are set to a proportion of 20:21:- • • :2m. 

15 

30. The signal-line drive circuit according to Claim 2, characterized in that: 

the supply means comprises a current mirror circuit including m transistors; 
wherein 

the values of the gate width/gate length of the m transistor are set to a proportion 
20 of 20:21:- • • :2m; and 

the drain currents of the m transistors are set to a proportion of 20:21:- • • :2m. 

31. The signal-line drive circuit according to Claim 1, characterized in that: 
transistors constituting the supply means operate in a saturated area. 

25 

32. The signal-line drive circuit according to Claim 2, characterized in that: 
transistors constituting the supply means operate in a saturated area. 



33. The signal-line drive circuit according to Claim 1, characterized in that: 
active layers of the transistors constituting the current source circuit are formed 

of polysilicon. 

34. The signal-line drive circuit according to Claim 2, characterized in that: 
active layers of the transistors constituting the current source circuit are formed 

of polysilicon. 

35. A light emitting device characterized by comprising the signal-line drive 
circuit of Claim 1 and a pixel section having a plurality of pixels each including a light- 
emitting element arranged in matrix. 

36. A light emitting device characterized by comprising the signal-line drive 
circuit of Claim 2 and a pixel section having a plurality of pixels each including a light- 
emitting element arranged in matrix. 
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ABSTRACT 

Variations occur in the characteristics of transistors. The present invention is a 
signal-line drive circuit comprising first and second current source circuits 
5 corresponding to respective plurality of signal lines, a shift register, and n (n is a natural 
number of one or more) video-signal constant current source s, wherein each of the first 
and second current source circuits has a capacitance means and a supply means. The 
capacitance means held in one of the first and second source circuits converts a current 
including a current supplied from each of the n video-signal constant current source s to 
10 voltage in response to a sampling pulse supplied from the shift register and a latch pulse 
supplied from the exterior; and the supply means held in the other supplies a current 
responsive to the converted voltage. The values of the currents supplied from the n 
video-signal constant current source s are set to a proportion of 2°:2 1 :- - • :2°. 

15 
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